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Description 

Field of the Invention 



combination with fibrinolytic agents is disclosed 
Background of the Invention 



A thrombus is the result of processes which initiate the coagulation cascade It is como^n „i ♦• , 

and has the effect of slow.ng or preventing blood flow in a vessel. Etiological factors which mT^^Z^Z 
tissue .njury. such as atherosclerotic plaque, inflammation of the blood vessels totiToSttoT and se^em ? l? a , 

T^TZlT ation ,K n , some ins,ances ' ,he inappropria,e formalio " of a S IS 

« blood flow, may have pathology consequences, such as stroke, pulmonary embolism and heart disease 
The coagulation cascade is a multifactorial process which produces as its oenultimatP . ?! 

tan monomer Two complementary bhding sites are exposed by the removal of the «l«««««d«^^rivl! 
monomer car, b,nd ,o two other mono™, ,o to, a polymeric nelwork. Platelets „e ato »Se? bv l ht ^i„ *„J 
«n bind to tarrcgen and fib* monomers, Th.se platelets further amplify fte process^ «S oCS,,o™ 

the essential structure which mediates binding. See Ruoslahti et a Science 2^7™^, 1 ! ^ 
possess ce.. attachment properties, prepared Ln human ptKftS?^fb21"i£S SJSSL^ 
af, U.S. Patent 4,589,881 (1966) and Rouslahti et al WO Rd/nn*An ,ioJ« c aisclosed (Pierschbacher et 

aL. u.b. Patent 4,578,079 (1986) and Rouslahti eLaL, U.S. Patent 4,614,517 (1986) " 

SST *" ni " 9 and L,! - " RQD " wnce — ■ *^^2C!2Z!^aSS! 



ary phase which is inflated by the p.a«e,ets themsefves, and is *am££fi%Zj^^ 

and the release of additional AOP from pla.e.et storage granules. These mediators further aXat^o ^JLSlT 

walls pTI^, 330 ,? 6 ? P r D te9 ' andin ' 2(PG ' 2) - iS natura '^ produced b * -^helial cl^t^S?!* 
walls. PGI 2 elevates platelet cAMP, which results in down regulation of the GPlib-nip r^n.™ »h-,«K .1 

cgen mediated platelet aggregation and p.telet activation^, infa^lc^s^ 



2 





EPO 341 915 B1 



inhibit both the primary and secondary phases of ni** . 

associate, wrth undesirable changes in £=2 prelu f sJZITT* "ZT* « SUCh "« been 

Cydooxygenase is the enzyme responsible for^esvmhelsTfnfr' Z&Satzm. 1 9. 629-43 (1 980). 
farther transformed to TxA 2 by thromboxane synthase TxA T* n Pf ° S J a 9 landins ' s "<* as PG. 2 and PGH 2 . PGH, is 

bTkTetT*?? thr ° mbOXane » ase ^^" b S',ST * Pbte,e ' W eye,- 
block the effects of TxA, by binding the TxA, receptor Alf o ftLtm! pr0dUctl0n of TxA a. while TxA 2 antagonists 

PG 1 ; a, '° n - Cyc,oox ^^ inhibitor/have an ZtoTlZZzT f °"* UP ° n ,he secon ^ 4* o 

il r* at ot,viates the -^wS^^rss; 8 ^ ? ,heir inhtoi,ion ° f symhes * s °< 

^ hibrtors has been assoc.ated with ulcerogenesis PG ' 2 P roduct '°n- Use of cyclooxygenase in- 

upon act,vat,on of platelets by other means, such L coLaeH^P and " "T* a " re 9 atol has little effect 

s= ™ * h - a ~S^^ r s ~:H 

•h^J^olT^^r' ar,eri6S ^ d6SP Vei " -P'OX fibrinolytic aQ ents t , 

" hydrolyze fibrin at specific ^2^,^ th' 6 T h a9Sn,S are P*^^** 

has the effect of solubtong ,ne tJ^^^^Z^ ^mentation of fibrin into JSC peptd 
UrotanasefeUK), which are of human origin and P' a ^ mino 9 en activator (tPA), urokinase (UK) and oro 

nolytic agents within the context of thi E££ El, ( K> ' '* ° f bMI oon S Sei d C' 

« S D i° r plasmin ' *"* is me ^^^^^52?; rsK eolyticaiiy activate . 

- d for - Stab,iShin9 ,,0W h a b'ood vesse, ,t is useful f " 

reverse the factors responsible^ ^^STE^T ^ mrt *^^ 

often used to prevent reocclusion. In fact, patients which S> ! I . reaS ° n ' anticoa 9"^ts such as heparin ,„ 
high nak of rethrombosis after reperfusion ZZ fntl lof h 'f^ ree o1 s,en ^is in an artery are at extreme v 

aLIChaRes^ 34, 2 ( 198 6)) have demonstSedth^ 9 ' Pat6nt A PP"'«««' Serai No. 917 122 YasudI Z 

* 5 Summary nf the Invention 

^B^^^^^^i Z^ST*" " - —on of thrombi 

but interferes with a final step which summon Z^l^ IT" °' S ' imU,US * the wSi?pS2' 
operate by non-analogous means, s.c^Sosor^^T f,'^ otherant ^rnbotic/anti^ Toagulam meThcS 
mechanistically and structural* from the^^SS* " * M " anti «* " to distinguish tZ 

in one aspect this invents is a compound of the formula (,„ • 
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S ■ 

X-li- (A ' 



- S 



) m -B ' -Gly-Asp- (C ' ) n 2 2 ~Y ( I 



I) 



wherein: 



» S^S^S. ZrT 0Se ° ,r0m Ar9 ' HAf9 ' {Et ^ Ala ' Gl * His ' Abu. Lys or an a-R substituted 

B' is a D- or L- amino acid chosen from Aro HArn (m* \Am r-pt . ^ ^. 

C s a D or L amino acid choaar, torn T? f«WT,, S< ^ Ih.^I. „T °f T*"" a, " vatto "»■«* 

75 Y is NR-jRg or OR 3 ; 

R 1 and R 2 are each independently H, Alk or (CH 2 ) Prv 

& -'S.JS^I^^r^ ,EyA ' a " " °' R S " M " ,M " — « *» «*» (Ma,, 

X is R 4 R S N or H; 

20 R 4 is H or Alk; 

R 5 is H, Alk, HCO, AlkCO, PhCH 2 or Ph(C!-U) n CO 
R* is Alk or PhCH 2 ; q ' ■ 

2, is a D- or L-isomer of Cys, Pen or APmp; 
Z2 is a D- or L- isomer of Cys, Pen or APmp; 
25 q, m and n are independently 0 or 1 ; and 

pis0,1 f 2or3; 
wherein Alk is chalky I; 
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or a pharmaceutical^ acceptable salt thereof 

^s^^si^ss ?*T£%2X-r M ?' prevention o< re,hrombosis durin ^ 

and an anti-fibrotic peptide ofthe inventtom w2? s ul,nf t^K * * combina,ion °< a fibrinolytic agent 

foltowing thrombolysis In combTnaton wTth known r^ZT ' , 9 re0CC ' USi ° n °' ™ 0r Vein in a "a. 
inase (pUK) and tissue pta^W-^SSSS and vS' ? Stfe ?° kinase < SK >'- ^okinase(UK), pro-urok- 
usef ul for inhibiting rethromoosis aC, ' Vat0r(tPA) and variants or ™*"t« thereof, the peptides described above are 

and an ^,'1^?^ ** ^ thr ° mb °' ySiS a " d re ^ s ^ 

of the invention in a phar^acTuSrilr ' *"* COmprl ' SeS 8 fibrin ° lytiC ** an PM* 

_ in one co, 

A Brief D escription of the Figures 

The ^^SS^^^S^^^ ^ M UP ° n ,PA Pr ° m0ted hUma " Clot ^ j " 
(tPA) The squar^n»«t^ISS?n^ *T I? 0 ' 6381 " 9 concemra,io ^ °< tissue plasminogen artier 
present ,ysl in the P^'oTS^^ and the circles 

and termination of infusion^L \ M ™ * b,00d flow Arrows indi <*<e Vitiation 

the coronary arterial b.ood' as a T! d,S !° d9emSnt of the »"**«»■ Top trace (a) displays 

NH 2 upon blood pressSe SSJiTrS T(b? demonS ,? ■ ^ indiCa,8S "° 6ff0Ct ° f infusi0f1 of ^DS- 
function of time, which indicaleT nhSSn J fhZs * ^ ^T™ ° f Ph3SiC COKna ^ blood ,low ("^"n) as a 
the mean coronary b^^^^J^^^T^ after .nfusion of the peptide. Lower trace (c) disp.ays 

y ooo now (mi/m.n) as a function of t.me, wh,ch indicates inhibition of thrombus formation after 
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infusion of the peptide 



of infusion of Ac-RGDS-NH, Thrombus fomaZ , I k J * ' nd ' Cale the ini,iation 'ermination 

a mechanical dislodgemen. , a ZmSus S cates S £2S ' 3 " ^ f, ° W SL (shake loose > indicale * 

complete inhibition of thrombus Son (^0 mM a oSZT 9 "" 90 ! 0 ' 3 The top ,race indi <= a ^ 

inhibition with spontaneous s.ough™ oToX>mbi (loo m^aT O^m^ ^T* ^ m0derate 
inhibition with prolongation of time to come 72 T n ' USIOn) - 17,6 bot,om trace sh °ws partial 

at .01 3 ml/rnin.). P reqUlring mechanical dislodgement of thrombus (400 mM 



Detailed Description of the Invention 
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to the vessel wall presumably though tK™ N ^""'^ " P ' a,e ' etS Ca " bS de ™"strated to bind 
have been shown to interact itthfte cSlbSE \ flbrino 9 6n/fibrin a " d von Willebrand factor 

lets via the muttivalent t^ ^^^^S^T ' ™" a " re9ation * »«* 

P late.et receptor and fibrinogen v^WftSl* S^h T 8 636 a * a8ive interacti °"s between the 
of these proteins. Analysis of an ^^^^^ ^T^ ™" * by m ' M ^ ,he bindi "9 *** 

amino acid sequence ig^TS^S f u^Xl f bMn9 Si,e ° f ,ibronecti " *> <*"taS the 

Thus certain proteins, naturally occurrina nnivnantir^ fro ♦ L. ^ VVN,eDranas factor and fibrinogen to platelets. 

P-atele, aggregation. F(ab, 2 i^n^m^^ ^ «• ab 'e * inhibit 

fragments of human plasma fibronectin (Rouslahti et al PCTwSbSo^'K h d <1985)) and Pep,ide 
Paten, 4.589,881 (1986)) are capabie o, binding the^ib SI recepto^ ' ' "* PMac ^ SUL U S. 

and I X^SSSS^^S^^T^ ?' y " ASP WhiCH ^ bind ' he P,at6,et GP,,b -» la 
by proper choice of adjoining ^^£^7^1^ " T '° *" con{ °"™*™ °< the RGD sequence 
to facilitate the binding of p^S^SiS IT*™* " Ar9 W " hin this se <W j " °»*r 

of the peptide by acetyl or a lytato^ * * pr0,eclion of the a ™° terminus 

or ester. These modifications enhance ^m^Z^^^^^ ^^^^ 9 ^^^^ 
compounds which have been used previoui to d^I^h? P ^ en2ym<3S 3nd distin 9^hes them from 
and Rouslahti et al., U.S. Patent 4 eiTsinioLS (Rouslahti et^ U.S Patent 4,578.079 (1986) 

4,683,291 (1 987)TThe mJuTI nftht ( . " '° ' nh ' blt P ' atelet negation (Zimmerman e, al US Paten 
metabolic stS and b^S aSy " ^ " intram ° leCU ' ar disu,fide b °" d which enlaces both theil 
The compounds of this invention are also penta-, hexa- or heptapeptides of formula (H): 



45 

wherein. 

so 



X-Zi- (A* ) m -B ■ -Gly-Asp- (C ' ) n 2 2 -Y 

(II) 



*^L°; L .,S™ Z"**"" "° m A ' 9 ' HA ' 8 ' tW *>*'» (E « A "' * » ««. l« o,an suM ,« utM 

Yis NR^g or OR 3 ; 

R t and R 2 are each independently H, Alk or (CH 2 ) Ph* 

R 3 is Alk, or (CH 2)p Ph or, when B is HArg, (M e 2 ) Arg P (E , 2)Arg , or an a . R . substHuted Qf ^ 
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Arg or (Et 2 )Arg, R 3 may alternatively be H; 
X is R 4 R 5 N or H; 
R 4 is H or Alk; 

R 5 is H, Alk, HCO, AlkCO, PhCH 2 or Ph(CH 2 ) 0 CO 
R' is Alk or PhCH 2 ; 

Z } is a D- or L-isomer of Cys, Pen or APmp; 
2 2 is a D- or L- isomer of Cys, Pen or APmp; 
q, m and n are independently 0 or 1 ; and 
p is 0, 1 , 2 or 3; 
wherein Alk is alkyl; 

or a pharmaceutical^ acceptable salt thereof. 

Suitably, A' is Gly or Arg, and when m is 1, n is preferably 0. 

B' is suitably HArg or an a-R 1 substituted derivative of Arg or HArg. B is preferably MeArg 
C is suitably Ser. (Me)Ser, Thr t Tyr, Phe or Nal. When n is 1 , m is suitably 0. 
Z 2 is preferably an L-isomer of APmp, Cys or Pen. 
Preferably both m and n are 0. 



N*-Ac-Cyclo(S,S) Cys-MeArg-Gly-Asp-Ser-Cys-NH 2 ; 

N«-Ac-Cyclo(S,S) Cys-Arg-Gly-Asp-(D.L) APmp-NH 2 ; 

N a -Ac-Cyclo(S,S) Cys-Arg-Gly-Asp-Ser-Cys-NH 2 ; 

Cyclo(S,S)Mpr-Arg-Gly-Asp-Ser-Cys-NH 2 ; 

N a .Ac-Cyclo(S,S)Cys-MeArg-Gly-Asp-Ser-Pen-NH 2 ; 

N^-Ac-CyclofS.SJCys-MeArg-Gty-Asp-fMeJSer-Cys-NHa; 

Cyclo(S,S)Mpr-MeArg-Gly-Asp-Ser-Cys-NH 2 ; 

N a -Ac-Cyclo(S,S)Cys-MeArg-Gly-Asp-Cys-NH 2 ; 

Cyclo(S,S)Mpr-MeArg-Gly-Asp-Pen-NH 2 ; 

N a -Ac-Cyclo(S,S)Cys-Arg-Gly-Asp-Pen-NK 2 ; 

N«-Ac-Cyclo(S,S)Cys-Arg-Gly-Asp-D-Pen-NH 2 ; 

N a -Ac-Cyclo(S,S)Cys-Lys-Gly-Asp-Pen-NH 2 ; 

N a -Ac-Cyclo(S,S)Cys-HArg-G!y-Asp-Pen-NH 2 ; 

N a -Ac-Cyclo(S,S)Cys-MeArg-Gly-Asp-Pen-NH 2 ; 

N a -Ac-Cyclo(S,S)Cys-Arg-Gly-Asp-Pen-NHEt 

N a -Ac-Cyclo(S,S)Cys-D-Arg-Gly-Asp-Pen-NH 2 ; 

N tt -Ac-Cyclo(S,S)Cys-MeArg-Gly-Asp-Tyr-Cys-NH 2 ; 

No t -Ac-Cyclo(S,S)Pen-MeArg-Gly-Asp-Pen-NH 2 ; 

N a -Ac-Cyclo(S,S)Pen-Arg-Gly-Asp-Cys-NH 2 ; 

N tt .Ac-Cyclo(S,S)Cys-D-Arg-Gly-Asp-Ser-Cys-NH 2 ; 

N a -Ac-Cyclo (S,S)Cys-Sar-Arg-Gly-Asp-Pen-NH 2 ; 

N a -Ac-Cyclo(S,S)Cys-Arg-Gly-Asp-Cys-NH 2 ; 

N^Ac-Cyclo(S,S)Cys-Arg(Et 2 )-Gly-Asp-Pen-NH 2 ; or 

N*-Ac-Cyclo (S, S) Cys-D-MeArg-Gly-Asp-Pen-NH 2 . 

The nomenclature commonly used in the art is used herein to describe the peptides. 
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so 
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(continued) 
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Amino acid 

Cysteine 
Giutamine 
Glutamic acid 
Gin and/or Glu 
Glycine 
Histidine 



Three-letter 
symbol 

Cys 
Gin 
Glu 
Glx 
Gly 
His 



One-letter 
symbol 

~C 
Q 
E 
2 
G 
H 



Amino acid 

Proline 
Serine 
Threonine 
Tryptophan 
Tyrosine 
Valine 



1 



Three-letter 
symbol 

Pro 
Ser 
Thr 
Trp 
Tyr 
Val 



One-letter symbol 

~P 
S 
T 
W 
Y 
V 



in accordance with i conventional representation, the amino terminus is on the left and the carboxy terminus is on 

peVSL to r spe f othe rr an chirai amino acids < aa > are assumed ,o be ° f ^ z 

Pen refers to L-penic.llam.ne or |3,p dimethyl cysteine, APmp refers to 2-amino-3.3<yclopentamethylene-3-merca D to' 
propionic acid, Mpr refers to 3-mercaptopropionfc: acid, Pmp refers to 3,3<yclo P en.Le!hy,en e S^ ca p.o P rS^ 
acid, Mdp refers to 3-mercapto-3-methylbutanoic acid, HArg refers to homoarginine, (Me 2 )Arg refers to N , £ Smhyl 
arg.nine, (Et 2 )Arg refers to N\ N"-diethyl arginine, Nva refers to non,aline, Nle refers to norleucine, a-MeAsp tTers to 

l m r e y VT^ T 1 T S l ° ^■"W alanine - Ph 9 * P^ny. glycine, HPhe refers ,o Jomopheny 
la lanine, Trp refers to tryptophan, Abu refers to 2-amino butyric acid, (Alk)Tyr refers to O-C, 4 alkyl-tyrosine (AlkSr 
refers to O^alkyl-serine, (Alk)Thr refers to O-C^aikyl-threonine, (Alk)Cys refers to S^i J*Se Sen 
refers to S-C^lkyl-penicillamine, (4'W)Phe refers to phenylalanine substituted in the 4 posltfon of the ZnySby 
W, Boc refers to the t-butyloxycarbony, radical, Fmoc refers to the fluorenylmethoxycarJony, radbal, pKK?.2 
phenyl radical, Cbz refers to the carbobenzyloxy radical, BrZ refers to the o-bromobenzyloxyirbonyl radical z eflrs 
to the c-chlorobenzyloxycarbonyi radical, Bzl refers to the benyzl radical, 4-MBzl refers to the 4-methyl benzyl raXaf 

carbodnmide, DMAP refers to d,methylaminopyridine, HOBT refers to 1 -hydroxybenzotriazole, THF refers to tetrahy- 
drofuran DMF refers to dimethy. formamide, HF refers to hydrofluoric acid and TFA refers to trif.uoricet c S 
C^alkyl as applied herein is meant to include methyl, ethyl, propyl, isopropyl, butyl and isobutyl 

o-R substituted derivatives of the amino acids of this invention, which may be denoted as (a-R')AA indicate amino 
acids whch are mono-substituted on the a-amino group by R', wherein R' is Alk or benzyl. R s pref^abfy mellT 

ZZ T T y ' 9 ' yCine ' "** (a - Me)Af9 and (a " Me > G| y ^P^-ely, are aiso denoted herein as 

MeArg and Sar (sarcosine) in accordance with past conventional notation. All other N-a-substituted amino acids will 
carry me designation a- in their representation. Thus, amino acids which may be alkylated upon a mercapTn guan^no 

Me S^r 38 Ty '\ Thr CyS ° r Pen " are d -tin 9 uished by an absence pUhis designate 

Me)Ser is N°-methyl serine, (Me)Ser is O-methyl serine, («-Me, Et)Ser is N«-methyl, O-ethyl serine and («-Me EU) 

Arg is N»-methyl-N',N"-diethyl arginine. 1 ' z) 

MO«Uf P ,l P,ide K a ? Prepar8d pre,erab| y bv ,he •oM P ha *e technique of Merrifield (J. Am. Chem. Soc 85 2149 

SfS !l. 0 h U9 S m9l ^° dS kn ° Wn ,0 the 3,1 may be success, u"y employed. A combination of solid phase and 
solution synthesis may be used, as in a convergent synthesis in which di-, tri-, tetra-, or penta-peptide fragments may 

SLr r H ePare i by SOhd Ph3Se SynthSSiS and 6ither COUpled or ,urther modmed ^ synSes s The IS of 

peptide synthes.s generally set forth by Ali etaL in J. Med. Chem. . 29, 984 (1 986? and J. Med Chem 30 229 ( V 9 87 

were employed to produce most of the peptides of this invention and are incorporate d herein by refe rence 

Each ammo acid or peptide is suitably protected as known in the peptide art. For example, the Boc, Cbz or Fmoc 

group may be used for protection of an amino group, especially an a-amino group. The Boc group is generally preferred 

for protect™ of the a-amino group. A benzyl group or suitably substituted benzyl group is used to pS£S££ 

used'fo 7rTr' ° r fl"*? C ° ntainin9 amin ° 3CidS; ° r thS hydr0Xy ' °' Serlne 0r th ' eonine ' The tos V 9roup may be 
used for protection of the imidazolyl group of His, and tosyl or nitro group for protection of the guanidino niiroqen 

£f or T V S SWUted 9™ p « Qroup may be used for the hydroxyfgroup of TyrHr ° 

llil V'?T° 9 L° UP yS ' ne - The P hthalamkJo ° roup ™V also be used for the protection oUhe e-amino group 
cLoT brf™ * «" ,,tU !^ °' U 8 carbobenz y ,ox y or benz J" groupa I. ortho and/or para substitution with 

M ^Z^iy V \ . 18 USSd t0 m ° dify the rSaC,ivi,y °' the pr0,9C,ive arou P' C y steine and «her sutfur- 
Z » am,n °, ac,ds ™y also be P ro,ected b V '°™>tion of a disulfide with a thioalkyl or thioaryl group. Except for 

tLT, r protectlve 9 rou P s are ' 01081 conveniently, those which are not removed by mild acid treatment 

t^,Z?i?r 9r ° UP t ! rem0V6d by SUCh meth0dS 38 Ca,alytic h y d ~9^a.ion, sodium in liquid ammonia or HF 

treatment as known in the art. 

"I 1 " Phase methods are used ' ,he peptide is ""I" UP sequentially starting from the carboxy terminus and working 
toward the ammo terminus of the peptide. Solid phase synthesis is begun by covalently attaching the C terminus of a 
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protected amino acid to a suitable resin qmh^ok ^ . 

or chloromethy, resin (OMR), as is ^^ZZTuTpZTo ^^^^^ -sin (MBHA) 
used rf the carboxy terminus of the product pept S is to b!' A ? MMS - a BHA or MBHA support resin is 

carboxy terminus of the product pepfide is ^J^^TSZil- MR SUPPOrt " 9enera " y USed " the 
5 boxamide or ester. carooxyl group, although this may also be used to produce a ear- 

Once the first protected amino aeiri ia a\ k„ w. 
miid acid treatment, and the' free carSx ^ S!^S^Z^ * hydrolv2ed * 

carried out sequentially, without isolation of ^^fl ^^ 00 ^^ ^ 9r0Up ' P roce « * 
peptide may then be debtocked and/or split C ^ T.l tZl^ ^ ^ The C ° mple,ed 
ro Treatment of a CMR supported DeDtiriP with o.^r ■ y order 

the carboxy termina, a mino P a P c r s ^ ^ 

. 2- — alcohol, in the P™™^ 

precuT^^^ methes from the carboxy, acid 

carboxylic acid may be converted to an activateSaS ° f aCid ca,a,yst - Amatively, the 

preferably in the presence of a base V intermediate, such as an acd halide, and treated with an alcohol 

asparaS^eS^ IKEST °' ^ "* ^ -*«* — - 

the synthesis is begun wrth an ester of he Ctvl* add ^ '"f"^ a .^ f P^'^ synthesis, ^example, 
synthesis to an appropriately side^ejn^we^a^^liH a d ' pep,lde ' and ^P'* via solution phase 
fvely deprotected and coupled to a chkJo^ r8 T(^C^„ 7he S ' d6 M ^ is ^ 

synthesis is employed. Subsequent cleavage from £e reS ^ usin^H n Z ^ " " bera,ed and solid P hase W«* 
wh..st the carboxy terminus of the peptide rema inTas n el T?"Z ? ^ deS '" red Side chai " ca *°>^ acid, 

°»» «*, labile 9 ,o„p „ , uilabl , , 0 * hi »M. S 2?**™" " ^ * > VL « 

—he^^ 

a ~^ h ™ * treat ,e resin supported peptide with 

simultaneously removes all protecting groups exce^ a thS kv, TrZ ? ? *" be " 2ene ' This ™"<* 

or upon the peptide after it has been symhesizJd im "ST , ' n ° a °' d pri ° r to ln «"POfafJon into the peptide 
groups have been removed svn,hesi "d and the terminal ammo group liberated, but before the protecting 

alkylation of the amino group with an app^e aJZc Shvl 0 fk^ " ^ ° Ut m0St COnvien,lv ^ reduct ^ 
such as lithium or sodium cyanoborohydriS ^ l the presence of a miw -Cueing agent, 

of an alky, halide in the presence of a base D ' alkyla, ' 0n ™ y be camed ^ "«ting the amino group with an excess • 

a p^^iiKS I^TSSSS^^ T° tiS US6d 10 ' 0rm amide bonds ' Really, 
amino group using a suitable eartxxliimkte^iSS^L; !! w 5 1° " T** 6 * amin ° acid which has a ^ 
-n the presence o, catalysts such as , -hydiSSSS3.S5S L ^h 0 ,"^' Carbodiimide ^CC), optiona.ly 

yoenzotnazole (HOBT) and dimethylam.no pyridine (DMAP). Other meth- 
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ods, such as the formation of activated 

&?jz2zx£*> * z ~ ssss? r -** - • «— 

acid or c-eDtidP ; e tr««! ' optiona "y in the presence of a 
trialkyl amine, with koJ^SSS^? 1 ,he preSence °' a Ease such ItTl^ S0,vent ' ~<* 

Tee amine of a second pro ec eTaZo h ^ ** " actlVated 2>S islh/ m ° rPh °' ine ' DMAP ° r a 

selective,, using conven.ion a n ec hnTues 2 * ^ ^ ^!^^SS!^ ,he 

acds using similar techniques t9Chn,qUes ' at the a ™° or carboxy terminus and cZtZ l 1 deDro,ec «*< 
The a-R substituted derivatives of fh oa ■ pl9d ,0 other Prides or amino 

art. The R' sustituem may be TaTheJ ^' ^ ^ Nal ' are ^ ^S^' ^ ^ ^ 
derivatives are disclosed in u q d ? here,nbe,ore ^fined, or benzyl Reores^LT C ° mmon ,0 me *emieai 
SL. iSaU^T£ « 982 , I**!" 0 - 4 ' 687 ' 758; Cheu "9 « ai Can T Chf « ^ '° r pre P a ™° 
R.ch-3^^/ Eds P eS'cr 906 (1977); Fr ^*ngeret 

Typicany.asotutionofthecro^^ 

methyl or ethyl iodide, in the present? I DMF/THF * condensed with anTn„^ here ' n by ^rence. 
ether, such as ie-crown-6 with nntT 3 6aSe ' Such as so <*™ hydride or ZLT« k P " ate alkyl ha,ide ' such as 
and those that fo,,ow.T, h Tamfno iid T ^ be added 10 KSSS!''?* f^""* a C ™ n 
indo.yl or imidazoly, group these Q rou- S 3 ,UnC,i0nal 9 rou ? s ^ as a hydZf ml * Ws processs 

sodium hydride and methyl' £j ^0^^ 33 hereinbetore ^^.TS^^ 9Uanidin0 ' 

"SffiJ the.ree amine of J^^^^^^^^SS 

the benzylated WuZtt^ by Acting 

henry, group by cata.ytic UyJrZ^TZl ^ S ° IUti0n ,0 yie,d f«^3SSi^ B ^ r ^ J f5 > 

a-R' substituted derivatives of aS ~h " 9 ' aC ' al acetic acid/ HCI) to yield MeE T } " beratin 9 the 
the Fmoc- or Cb z-amino adds ^pS? ^ t,™ 5 ' a ' S ° be prSpared * ^cCoSSn. 
as acetaldehyde or benzaldehvdeTn °°~ ° r Cb2 " amin ° acid is heated with °* aZ °" d,nones P»parad from 

5-oxo-oxazolidine. RedSeSnS^te ,he P rese ™ of toluenesulfonicacid !n,ofuen e ^ ? appro P riate ^dehyde such 
or Fmoc-c* substituted amZal^T"™™ with <™hy,si,ane and TFA ch ? ! T" 3 2 - s <*stitu.ed 

u-4 the oxazoiidinoneTunsuSSn 11 1 * * PMCh * d by »~ »ZaZ*T *" Cb *' 

proauced from the corresponding linear 
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X ~ Z l~ (A,) m- B '-Gly-Asp-(C') [ 
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(III) 

Peptide (III), wherein A', B\ Asp C 2 7 

" s=:r^HH = ~* E ^ " s ~ 

containing amino acid Grouos .ThiL V "Oleophilic displacement of the nrltl,? & mono mef captan, 
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75 



20 



protection of the second by a substituted benzyl group. Deprotection of such a peptide by HF removes the benzyl group 
from one amino acid, while leaving the second protected as an ethyl disulfide. Stirring this mercapto/disulfide in dilute 
solution at a pH of about 7 to 6 effects displacement of the thioethy! group and cyclization of the linear peptide. 

If the corresponding linear peptide of formula (III) is completely deprotected and produced as a dimercaptan, any 
5 oxidizing agent known to the art to be capable of converting a dimercaptan to a disulfide may be used. Exemplary of 
such agents are an alkali metal ferricyanide, especially potassium or sodium ferricyanide, oxygen gas, diiodomethane 
or iodine. The reaction is conducted in a suitable inert solvent, such as aqueous methanol or water, at temperatures 
from about 0 to about 40° C, under high dilution. The pH is usually maintained at about 7 to about 8. Cyclization may 
be performed upon the peptide while it is still attached to the support resin or while other functional groups are still 
to protected, but it is preferrably performed on the deprotected free peptide. 

Acid addition salts of the peptides are prepared in a standard manner in a suitable solvent from the parent com- 
pound and an excess of an acid, such as hydrochloric, hydrobromic, sulfuric, phosphoric, acetic, maleic, succinic or 
methanesutfonic. The acetate salt form is especially useful. Certain of the compounds form inner salts or zwitterions 
which may be acceptable. Cationic salts are prepared by treating the parent compound with an excess of an alkaline 
reagent, such as a hydroxide, carbonate or alkoxide, containing the appropriate cation. Cations such as Na+, K+, Ca++ 
and NH 4 + are examples of cations present in pharmaceutical^ acceptable salts. 

This invention provides an anti-fibrotic composition which comprises a peptide according to formula (II) and a 
pharmaceutical^ acceptable carrier. Pharmaceutical compositions of the peptides prepared as hereinbefore described, 
may be formulated as solutions or lyophilized powders for parenteral administration. Powders may be reconstituted 
by addition of a suitable diluent or other pharmaceutical^ acceptable carrier prior to use. The liquid formulation is 
generally a buffered, isotonic, aqueous solution. Examples of suitable diluents are normal isotonic saline solution, 
standard 5% dextrose in water or buffered sodium or ammonium acetate solution. Such formulation is especially suit- 
able for parenteral administration, but may also be used for oral administration or contained in a metered dose inhaler 
or nebulizer for insufflation. It may be desirable to add exciptents such as polyvinylpyrrolidone, gelatin, hydroxy cellu- 
25 lose, acacia, polyethylene glycol, mannitof, sodium chloride or sodium citrate. 

Alternately, these peptides may be encapsulated, tableted or prepared in a emulsion or syrup for oral administration. 
Pharmaceutically acceptable solid or liquid carriers may be added to enhance or stabilize the composition, or to facilitate 
preparation of the composition. Solid carriers include starch, lactose, calcium sulfate dihydrate, terra alba, magnesium 
stearate or stearic acid, talc, pectin, acacia, agar or gelatin. Liquid carriers include syrup, peanut oil, olive oil, saline 
and water. The carrier may also include a sustained release material such as glyceryl monostearate or glyceryl dis- 
tearate, alone or with a wax. The amount of solid carrier varies but, preferably, will be between about 20 mg to about 
1 g per dosage unit. The pharmaceutical preparations are made following the conventional techniques of pharmacy 
involving milling, mixing, granulating, and compressing, when necessary, for tablet forms; or milling, mixing and filling 
for hard gelatin capsule forms. When a liquid carrier is used, the preparation will be in the form of a syrup, elixir, emulsion 
or an aqueous or non-aqueous suspension. Such a liquid formulation may be administered directly p.o. or filled into a 
soft gelatin capsule. 

For buccal administration, the peptides of this invention may also be combined with excipients such as cocoa 
butter, glycerin, gelatin or polyethylene glycols and molded into a suppository. 

This invention also provides a method of inhibiting platelet aggregation and clot formation in a mammal, especially 
a human, in need thereof, which comprises the internal administration of an effective amount of the antifibrotic peptide 
of the invention and a pharmaceutically acceptable carrier. Indications for such therapy include myocardial infarction, 
deep vein thrombosis, pulmonary embolism, dissecting anurysm, stroke and other infarct-related disorders. Chronic 
or acute states of hyper-aggregability, such as disseminated intravascular coagulation (DIC), septicemia, surgical or 
infectious shock, post-operative and post-partum trauma, cardiopulmonary bypass surgery, incompatible blood trans- 
fusion, abruptio placenta, thrombotic thrombocytopenic purpura (TTP), snake venom and immune diseases, are likely 
to be responsive to such treatment. The anti-fibrotic peptide is administered either orally or parenterally to the patient, 
in a manner such that the concentration of drug in the plasma is sufficient to inhibit platelet aggregation. The pharma- 
ceutical composition containing the peptide is administered at a dose between about .2 to about 50 mg/kg in a manner 
consistent with the condition of the patient. For acute therapy, parenteral administration is preferred. For persistant 
states of hyperaggregability, an intravenous infusion of the peptide in 5% dextrose in water or normal saline is most 
effective, although an intramuscular bolus injection may be sufficient. 

For chronic, but noncritical, states of platelet aggregability, oral administration of a capsule or tablet, or a bolus 
intramuscular injection is suitable. The peptide is administered one to four times daily at a level of about .4 to about 
50 mg/kg. to achieve a total daily dose of about .4 to about 200 mg/kg/day. 

This invention further provides a method for inhibiting the reocclusion of an artery or vein following fibrinolytic 
therapy, which comprises internal administration of an effective amount of an antifibrotic peptide of the invention and 
a fibrinolytic agent to a mammal in need thereof. It has been found that administration of an antifibrotic peptide of the 
invention in fibrinolytic therapy either prevents reocclusion completely or prolongs the time to reocclusion. 
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Useful formulations of tPA SK UK an Hnii^ -i- . 
German Paten, Appncation No. 303 2606 Sp^^ 211592 

excipients such as polyvL pmond^ T ? anW ° niUm ace,a,e or adi P*e buffered at d h a 5 tn = T " queoua - 

indications for such therapy include mvorarrfei ;^ tandem arrangement. 

Had Plug., ana comainers „, Mufas fo, ,, ",,;"'';'*'* c ° m *" , '» <» »» «»» «Wn« optional, £ ta»T 

-nfusjon of the fibrinolytic agent. tyPS ' njeCt,0n or lnfus,on - <* the anti-fibrotic inhibitor followed bv an 

The pharmacolooica, activity of the peptides was assessed by the foilowino tests- 

T^^^S ^SSSiSSf ° f ^l'^ PSPtide °" tPA «no,ysis 
~s^^^ 

represented oraphicai.y in figu re t . This demonstrates tha, the peptide Ac-RODS-NH, 
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has no interaction with tPA induced clot lysis. 

in Vivo demonstration of inhibiti on of Platelet « 1 ? r^ a *.^ 



629-43 (1980). Briefly, a sma.l Lexan® cylinder T^^^T^"^^^S!S^S!S. 19, 
artery to produce a fixed partial obstruction of BlZSS^^^S^ IT** left elreum "« «""■* 
endothelial collagen and aggregate a. the obstructed srte A^are^ ' 10 the ex P° sed sub 

flow over 2-3 min. until the thrombus is wcte^T^S Z Z * - " ° 9radUa ' redUCti ° n in blood 
bloodflow is restored. This process is allowedto wmSS2rlT 3 mi Z" °k ^ ^''^ V6SSel and coron »V 
The resu.ts of such an experiment using Ac-RGDS-NhI are ^nusTra^ed h f n ^° nlro ' Period of the experiment, 
measures arterial blood pressure (mmHg), the middle trace ,b m~ h 9 * (a<l ThUS ,he to P trac * 
the bottom trace, (c), measures mean clnary™ fSw inn m P , aS ' C C ° r0nafy blood flow < ml *™> and 
(0) until the clot is shaken loose (SL). The aTo^^^Z^T ^ dSCrSaSSS < tracs < b ^ 

min.). The bottom trace, (c), shows pan^Z^Z^on^T^f ? ^ *"° mbUS X < 400 mM * °26 m. 
min.), which required the thrombus to be s^^<sTa^1 t ° com P |ete bl «=kage (400 mM, .01 3 
arrows. naKen loose < SL >- A 9 ain "'taton and termination of infusion is depicted by 

Inhibition of Platelet Aggregation 

was^b^^^ adU " ^ ^ ^h piasma, PRP 

trifuging PRP a , 800 x g for 1 0 min The ce » L ie.T \ emperature Washed Pilots were prepared by cen 

Ca- and .suspended Tyrode's bl ^H 7 4 cST^ ^ »"« ^ ~ 

mm. prior to the agonist in all assays of p Llet aaoTeo^ on £nT» , * 1 °^ CellS/ml Peptides were added 3 
and 2 uM ADP (Sigma). Aggregation Jt^S^^*^^'* concentrations were 0.1 unit/m, thrombin 
after addition of the agonist was used to^Sl c "ai2^iS, A99 ^ 9 ° ma,er Ught tran ^«tance 5 min. 
[(90-CR) + (90-10)] x 100, where CR is the S aCC ° rd ' n9 t0 thS ,0rmU,a % aggregation = 

were determined by plotting [% inhibition o tS^myS^^ST^, ■ ° " ^ PRP b ' ank readina ' 

min.) in the PRP prior tX^^^T™ *" inCUba,ed tor 3 hrs " *«n 3 

The tollowing tab.e is ii.ustrative of the actMty o, the peptides of this invention upon piatele, aggregation 
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Ac-Cys-MeArg-Giy-Asp-Ser-Cys-NH 2 

Ac-Cys-Arg-Gly-Asp-D, L-A?mp-NH 2 

Ac-Cys-Arg-Gly-Asp-Ser-Cys~NH 2 

Mpr-Arg-Gly-Asp-Ser-Cys-Nii 2 

Ac-Cy s-MeArg-Giy-Asp-Se :-?er,-NH 2 

Ac-Cys-MeArg-Gly-Asp- (a-Ke> Ser-Cys-NH- 

Mpr-«eArg-Gly-Asp-Ser-Cys-NH 2 

Ac-Cys-MeArg-Gly-Asp-Cys-NH ? 

Ac-Cys -A rq-Gly -Asp-Pen -N'H ? 

Ac-Cys-Axg-Gly-rtsp-D-Pe::-Nn 2 

Ac-Cys-Lys-Gly-Asp-Pen-NH ? 

Ac-Cys-HArg-Gly-Asp-Per.-NH 2 

Ac-Cy s-MeArg-Giy-Asp-Pe--NH 2 

Ac-Cys-Arg-Gly-Asp-Pen-NHEt 

Ac-Cys-D-Arg-GIy-Asp-Per.-NH 2 

Ac-Cys-MeArg-Gly-Asp-7yr-Cys-NH 2 

Ac-Cys- (Et 2 ) Arg-Gly-Asp-?en-NH 2 



* Activity Antiaggregatory Activity 
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PRP = platelet rich plasma 
WP = washed platelets 
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The examples which follow are intended to in 



no way limit the scope of this invention, but are provided to illustrate 



how to make and use the compounds of this invention 
EXAMPLES 

a U^^£^£Z£Z^ £*J~ -tigrace. Ami no acid ana, y sis was perked upon 
U.S. Patent 6S °1987! chromato 9 ram - was prepared by the method disclosed by Ali elaL, in 
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Example 1 

Preparation of N a -Ac-CyclofS,S) Cys-MeArg-Glv-Asp-Ser-Cys-NH2 

5 The protected peptide-resin intermediate, N a -Ac-Cys(SEt)-MeArg(Tos)-Gly-Asp(OChx)-Ser(Bzl)-Cys(4-MBzl)- 

MBHA, was synthesized by the solid-phase method on 4-methylbenzhydrylamine resin, using an automated Beckman 
990 MP synthesizer on 1.0 mmol scale. AN of the amino acids were protected as t-buytloxycarbonyl on the amino 
group, and were coupled sequentially using N,N-dicyclohexylcarbodiimide/1-hydroxybenzotriazole(DCC/HOBt) in the 
manner set forth by Ali et al. in J. Med. Chem. , 29, 984(1 986) and J. Med. Chem. , 30, 2291 (1 987). After coupling of 

10 the last amino acid, the peptide was acetyiated using a mixture of acetic anhydride (1 0 eq.) and diisopropylethylamine 
(10 eq.) in dimethyl formamide. The peptide was cleaved from the resin with deprotection of the side chain protecting 
groups using anhydrous HF (30 mL) in the presence of anisole (3.0 mL) at 0° C for 60 minutes. After the evaporation 
of HF in vacuo, the residue was washed with anhydrous ether, and the crude peptide was extracted with 50% acetic 
acid and was diluted to 2L with deionized water. The pH of the aqueous solution was adjusted to 7.5 with cone, am- 

is monium hydroxide. Under these slightly alkaline conditions, the free thiol generated by removal of the 4 MBzl group 
from cysteine effectd a nucleophilic displacement of the mercaptoethyl protecting group of the second cysteine to effect 
intramolecular cyclization of the peptide. An inert gas such as nitrogen or argon is bubbled through the solution to drive 
off the ethyl mercaptan produced. The cyclization process takes place within 24-46 hours. The reaction solution was 
then passed through an octadecyl silane (ODS) reversed-phase chromatography column, previously equilibrated with 

20 • water. The peptide was eluted with 15% acetonitriie/H 2 O-0.1% TFA solution, to give 678.6 mg (98% crude yield). The 
peptide was purified by chromatography using a medium pressure ODS reversed-phase column which was eluted with 
5% acetontrile/H 2 O-0.1% TFA solution. The titled peptide eluted in two fractions to give 222.3 mg with > 98% purity. 

Physical data : 

M.F: C 24 H 40 N 10 O 10 S 2 
M.W.: 692.231 

FAB: (M+H) + 693.5, (M-H)* 692.0 
AAA: Asp (1.07); Ser (1.00); Gly (1.00); Cys (2.37) 
30 Peptide content: 67.7% 

Chromatography Data : 

1. TLC: (B:A:W:E, 1:1:1:1), R F 0.42; 
35 (B:A:W:P, 15:3:8:10), Rp0.36. 

2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nM. 
Isocratic elution: 2% acetonitrile/H 2 O-0.1% TFA, k'=0.2. 

Step gradient elution: applied to column equilibrated with H 2 0-.1% TFA, 5% acetronitriie/H 2 0-.1% TFA 5 
min., 50% 20 min. k'=1.5. 

40 

Substituting Boc-Thr(Bzl) in the above sequence for Boc-Ser(BzI) produces N a -Ac-Cyclo(S,S) Cys-MeArg-Gly- 
Asp-Thr-Cys-NH 2 . 

Substituting Boc-D-(Me)Cys into the above sequence for Boc-Ser(Bzt) produces N a -Ac-Cyclo(S,S) Cys-MeArg- 
G ly-Asp-D-(Me )Cys-Cys-N H 2 . 

45 Substituting Boc-Val into the above sequence for Boc-Ser(Bzl) produces N a -Ac-Cyclo(S,S) Cys-MeArg-Gly-Asp- 

Val-Cys NH 2 . 

Substituting Boc-Nva into the above sequence for Boc-Ser(Bzl) produces N a -Ac-Cyclo(S,S) Cys-MeArg-Gly-Asp- 
Nva-Cys-NH 2 . 

Substituting Boc-Phg in the above sequence for Boc-Ser (Bzi) produces N a -Ac-Cycio(S,S) Cys-MeArg-Gly-Asp- 
50 Phg-Cys-NH 2 . 

Substituting Boc-HPhe into the above sequence for Boc-Ser(Bzl) produces N a -Ac-Cyclo(S,S) Cys-MeArg-Gly- 
Asp-HPhe-Cys-NH 2 . 

Example 2 

55 

Preparation of N a -Ac-CvclofS,S) Cvs-Arg-Gly-Asp-(D,U APmp-NH 0 ■ 

The protected peptide resin intermediate, N a -Ac-Cys(SEt)-Arg(Tos)-Gly-Asp(OChx)-APmp(4-MBzl)-MBHA, was 
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prepared, cleaved, cyclized and isolated in the same manner as Example 1 on 0.5 mmol scale. The peptide was purified 
by flash chromatography using a medium pressure ODS reversed phase column eluted with 15% acetonitrile/H 2 0-. 
1% TFA. The titled compound eluted in 3 fractions to give 150.9 mg (45.8%) in > 96% purity. 

s Physical Data : 

M.F: C 25 H 41 N 9 O s S 2 ; M.W.: 659.4 
FAB: (M+H) + 660 

AAA: Asp (1.00), Gly (1.00), Arg (0.91) 
io Peptide content: 60.6% 

Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), RpO.67; (B:A:W:P, 15:3:8:10), Rp0.5. 
is 2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nM. 

Isocratic: 10% acetonitrile/H 2 O-0.1% TFA, k'=3.24 

Gradient: A: acetonitrile, B: H 2 0-.1% TFA, 12-50%A during 20 min., k'=1 .97. 

20 Substituting Boc-MeArg(Tos) into the above sequence for Boc-Arg(Tos) produces N a -Ac-Cyclo(S,S) Cys-MeArg- 

G ly- Asp-( D, L)- APmp-N H 2 . 

Example 3 

25 Preparation of N a -Ac-Cvclo(S,S) Cys-Arq-Glv-Asp-Ser-Cys-NH ? 

The protected peptide-resin intermediate, N a -Ac-Cys(SEt)-Arg(Tos)-Gly-Asp(OBzl)-Ser(Bzl)-Cys(4-MBzl)-MBHA, 
was synthesized, cleaved and cyclized in the same manner as Example 1 on 1.0 mmol scale. It was lyophoiized to 
give 530 mg (78%). It was purified by flash chromatography using a medium pressure ODS reversed-phase column 
30 which was eluted with 1% acetonitrile/H 2 0-.1% TFA. This yielded 61 mg of the titled peptide in 90% purity. 

Physical Data : 

M.F.: C 23 H 38 N 10 O 10 S 2 
35 M.W.: 678.75 

FAB: (M+H) + 679 

AAA: Asp (1.00); Ser (0.98); Gly (0.97); Arg (0.90), Cys (1.75) 
Peptide content: 86.3% 

40 Chromatography Data : 

1. TLC: (B:A:W:E, 1:1:1:1), Rp.32; 

(B:W:IP:CA, 6.5:2:1.5:0.3), R P .06. 

2. HPLC: Vydac 218 TP ODS column, 4.6mm x 25cm, detection at 220 nM. 
*s Gradient: A: acetonitrile, B: H 2 0-.1% TFA, 0-50% during 35 min., k'=6.4. 

Substituting Boc-Tyr(Brz) for Ser(Bzl) in the above sequence produces N a -Ac-Cyclo(S,S) Cys-Arg-Gly-Asp-Tyr- 
Cys-NH 2 . 

Substituting Boc-Phe for Boc-Ser(Bzl) in the above sequence produces N a -Ac-Cyclo(S,S) Cys-Arg-Gly-Asp-Phe- 
so Cys-NH 2 . 

Substituting Boc-Met into the above sequence for Boc-Ser(Bzl) produces N a -Ac-Cyclo(S,S) Cys-Arg-Gty-Asp-Met- 
Cys-NH 2 . 

Substituting Boc-Nle into the above sequence for Boc-Ser(Bzi) produces N a -Ac-Cyclo(S,S) Cys-Arg-Gly-Asp-Nle- 
Cys-NH 2 . 

55 Substituting Boc-Nal into the above sequence for Boc-Ser(Bzl) produces N a -Ac-Cyclo(S,S) Cys-Arg-Gly-Asp-Nal- 

Cys-NH 2 . 

Substituting Boc-lle into the above sequence for Boc-Ser(Bzl) produces N a -Ac Cyclo(S,S) Cys-Arg-Gly-Asp-lle- 
Cys-NH 2 . 
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Example 4 

Preparation of Cyclo(S,S)Mpr-Arg-Glv-Asp-Ser-Cys-NH o: 

s The protected peptide-resin intermediate, Mpr(4-MBzl)-Arg(Tos)-Gly-Asp(OChx)-Ser(Bzl)-Cys(SEt)-MBHA, was 

prepared, cleaved, cyclized and isolated in the same manner as Example 1 on l .0 mmol scale. The peptide was purified 
by flash chromatography using a medium pressure ODS reversed-phase column eluted with 3.5% acetonitrile/H 2 0- 
0.1% TFA. This yielded 489 mg (79%) of the titled compound in 96% purity. 

io Physical Data: 

M.F.: C 21 H 35 N 9 O g S 2 
M.W.: 621.208 

FAB: (M+H) + 622.1 ; (M-H)~ 620.7 
is AAA : Asp (1 .00), Ser (0.97), Gly (1 .00), Cys (0.57), Arg (1 .03) 

Peptide content: 73.88% 

Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), Rf=0.42 
(B:A:W:P, 15:3:8:10), R F 0.41 

2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nm. 
Isocratic: 4% acetonitrile/H 2 O-0.1% TFA, k'=3.6 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 3-50% A during 20 min., k'=3.3 
Example 5 

Preparation of N a -Ac-Cyclo(S,S)Cys-MeArg-Gly-Asp-Ser-Pen-NH o: 

30 The protected peptide resin intermediate, N a -Ac-Cys(SEt)-MeArg(Tos)-Gly-Asp(OChx)-Ser(Bzl)-Pen(4-MBzl)- 

MBHA, was prepared, cleaved, cyclized and isolated in the same manner as Example 1 on 1 .0 mmol scale to give 542 
mg (75%). It was purified by flash chromatography using a medium pressure ODS reversed-phase column eluted with 
6% acetonitrile/H 2 O-0.1% TFA, to give 47.5 mg of the titled compound in 94% purity. 

35 Physical Data: 

M.F.: C 26 H44N 10 O 10 S 2 
M.W.: 720.27 
FAB: (M+H) + 721.3 

AAA: Asp (1 .00), Ser (0.96), Gly (1 .00), MeArg (0.89) 
Peptide content: 78. 1 2% 

Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), Rp0.42 
(B:A:W:P, 15:5:10:10), RpO.41 

2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nm. 
Isocratic: 4% acetonitrile/H 2 O-0.1% TFA, k'=5.66 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 0-50% A during 20 min., k'=3.19 
Example 6 

Preparation of N a -Ac-Cyclo(S,S)Cys-MeArg-Gly-Asp'MeSer-Cys-NH ? : 

The protected peptide-resin intermediate, N a -Ac-Cys(SEt)-MeArg(Tos)-Gly-Asp(OChx)-(a-Me)Ser(Bzl)-Cys 
(4-MBzl)-MBHA, was prepared, cleaved, cyclized and isolated in the same manner as Example 1 on 0.5 scale. The 
peptide was eluted from the reversed phase ODS column using 10% acetonitriie/H 2 O-0.1% TFA to give 47 mg. It was 
further purified by preparative HPLC using isocratic conditions, 5.5% acetonitrile/H 2 O-0.1% TFA on the Altex Ultras- 
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phere® ODS, 5u, 10mm x 25cm, column with detection at 220 nm, to give 10.6 mg in >96% purity. 
Physical Data : 

M.F.: C 26 H 42 N 10 O 10 S 2 
M.W.: 706.237 

FAB: (M+H) + at 707.5; (M-H)- at 709.5 
AAA: Asp (1.06), Gly (1.00), 
Peptide content: 55.85% 



Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), R^O.41 
(B:A:W:P, 15:5:10:10), R F 0.49 

2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nm. 
Isocratic: 4.5% acetonitrile/H 2 O-0.1% TFA, k'=3=8.95 
Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 0-50% A during 20 min. k'=5.97 

Example 7 

Preparation of CvclofS.SlMor-MeAra-Glv-Asp-Ser-Cvs-NH ^ 

The protected peptide-resin intermediate, Mpr(4-MBzi)-MeArg(Tos)-Gly-Asp(OChx)-Ser(0-Bzl)-Cys(SEt)-MBHA 
was prepared, cleaved, cyclized and isolated in the same manner as Example 1 on 1 .0 mmol scale The peptide was 
eluted from the column using 5% acetonitrile/H 2 O-0. 1 % TFA, to provide 256.5 mg (40%) of the titled compound It was 
purified by Sephadex® G-1 5 gel filtration using 0.2M acetic acid as eluent It was further purified by preparative HPLC 
using gradient condition, A: acetonitrile, B: H 2 O-0. 1 % TFA, 5-30% during 1 0 min. , on an Altex Ultrasphere® ODS 5ll 
1 0 mm x 25 cm, column with detection at 220 nm. to give the titled compound in >98% purity. 

30 Physical Data : 

M.F.:C 22 H 37 N 9 O g S 2 

M.W.: 635.22 

FAB: (M+H) + at 636.2 

AAA: Asp (1.00), Ser (0.84), Gly (1.04), Cys (1.48) 



Chromatography Data : 

1. TLC: (B:A:W:E, 1:1:1:1), R F 0.39 
(B:A:W:P, 15:5:10:10), R F 0.49 

2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nm. 

Isocratic: 4% acetonitrile/H 2 O-0.1% TFA, k'=5.93 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 0-50% A during 20 min., k'=7.86 
45 Example 8 

Preparation of N^ Ac>Cvclo(S.S)Cvs-MeAra-Gly-Asp-Cvs-NH rt : 



The protected peptide-resin intermediate, N^Ac-Cys(4-MBzl)-MeArg(Tos)-Gly-Asp(OChx)-Cys(SEt)-MBHA was 
prepared, cleaved, cyclized and isolated in the same manner as Example 1 on 1 .0 mmol scale. It was eluted from the 
ODS reversed phase column using 5% acetonitrile/H 2 O-0. 1 % TFA, to provide 780 mg of the titled peptide It was 
purified by Sephadex® G-1 5 gel filtration using 0.2M acetic acid as eluent. It was further purified by preprative HPLC 
using isocratic conditions, 5% acetonitrile/H 2 O-0.1% TFA, on an Altex Ultrasphere® ODS column 5a 10mm x 25cm 
with detection at 220 nm, to provide the titled compound in >98% purity. 



Physical Data : 

M.F.:C 12 H 35 N 9 O a S : 
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M.W.: 605.21 

FAB: (M+H) + at 606.2; (M-H)- at 604 
AAA: Asp (1.00), Gly (1.13), Cys (2.04) 
Peptide content: 77.33% 

Chromatography Data: 
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1. TLC: (B:A:W:E, 1:1:1:1), R P 0.43 

(B:A:W:P, 15:5:10:10), R P 0.56 

2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nm. 

Isocratic: 4% acetonitrile/H 2 O-0.1% TFA, k'=4.76 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 0-50% A during 20 min. k'=7.18 
Example 9 

Preparation of Cvclo(S.S)Mpr-MeArq-G)v-Asp-Pen-NH ^ 

The protected peptide resin intermediate, Mpr(4-MBzl)-MeArg(Tos).GIy.Asp(OChx).Pen(4-MBzl).MBHA was pre- 

oSS K^N^jr^^!: Same mannef " EXamP ' e 1 ° n 10 nm °' SCalS - The ^ ™ cycteTusing 
ton IS 0 0 1/ tpa H Pe ^f W8S chro ™*^e« ™ ^ ODS reversed phase co.umn using 10% ace 

ton. e/H 2 O-0.1% TFA to prov.de 365 mg (63%) of the titled compound. It was further purified by Sephadex® G-15 
gel f.ltrat.on us.ng 0.2M acetic acid as eluent, to provide the titled compound in >96% purity. 

Physical Data: 



M.F.:C 21 H 36 N 8 0 7 S 2 
M.W.: 576.22 

FAB: (M+H)+ at 577.2; (M-H)- at 575.3 
AAA: Asp (1.00), Gly (1.15), Mpr+Pen (1.55) 
30 Peptde content: 65.77% 

i 

Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), RpO.58 
55 <B:A:W:P, 15:5:10:10), RpO.5 

2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nm. 

Isocratic: 4% aceton itrile/H 2 O-0. 1 % TFA, k'=6. 1 1 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 0-5-% A during 20 min. k'=10.93 
40 Example 10 

Preparation of N^Ac -Cyclo(S.S)Cvs-ArQ-Glv-Asp-Pen-NH >- 

The protected peptide-resin intermediate, N«-Ac-Cys(SEt)-Arg(Tos)-Gly-Asp(OB 2 I)-Pen(4-MBzi)-MBHA was ore- 
« pared, cleaved, cycl.zed and isolated in the same manner as Example 1 on 1 .0 mmo scale to gle 400 mg S It 

® °' 25 Part " i0n Chr °™ t0 ^ ^ <* A;W ' * provide the trtled ^compound in 



Physical Data: 

50 

M.F.: C 22 H 37 N 9 0 8 S 2 
M.W.: 619.711 

FAB: (M+H) + at 620.2, (M-H) - at 618.7 
AAA: Asp (1.00), Gly (1.01), Cys (1.00), Arg (0.67)- 
55 Peptide content: 95.6% 
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Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), RpO.37 

(B:W:I:C, 65:20:15:3), R F 0.097 

2. HPLC: Vydac 218 TP ODS column, 4.6mm x 25cm, detection at 220 nm. 

Isocratic: 6% acetonitrile/H 2 O-0.1% TFA, k'=2.2 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 0-50% A during 15 min. k'=3.7 
Example 11 

Preparation of N a -Ac-CvclofS,S)Cys-ArQ-Gly-Asp-D-Pen-NH ,»: 

The protected peptide resin intermediate, N*-Ac-Cys(SEt)-Arg(Tos)-Gly-Asp(OBzl)-D-Pen{4-MB2l)-MBHA, was 
prepared, cleaved, cyclized and isolated in the same manner as Example 1 on 1 .5 mmol scale. The peptide was purified 
by flash chromatography using a medium pressure ODS reversed-phase column eluted with 15% methanol/H 2 O-0 1% 
TFA. This yielded 50 mg (5.4%) of the titled compound in >96% purity. 

Physical Data: 

M.R: C 22 H 37 N 9 0 8 S 2 
M.W.: 619 711 

FAB: (M+H) + at 620.2 , (M-H)* at 618.8 
AAA: Asp (1.00), Gly (1.03), Arg (0.88) 
Peptide content: 54% 

Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), R P 0.42 

(B:W:l:C, 65:20:15:3), Rp0.11 

2. HPLC: Vydac 218 TP ODS column, 4.6mm x 25cm, detection at 220 nm. 

Isocratic: 5% acetonitrile/H 2 O-0.1% TFA, k'=2.7 

Gradient: A: acetonitrile/H 2 O-0.1% TFA, 0-50% A during 15 min., k'=3.3 
Example 12 

Preparation of N^Ac-Cvclo(S,S)Cvs-Lys-Glv-Asp-Pen-NH^ : 

The protected peptide-resin intermediate, N«-Ac-Cys(SEt)-Lys(Clz)-Gly-Asp(OBzl)-Pen(4-MBzl)-MBHZ 1 was pre- 
pared, cleaved, cyclized and isolated in same manner as Example 1 on 2.0 mmol scale. The crude peptide was passed 
through an Amberlite® XAD-2 column, and eluted by 50% acetonitrile/H 2 O-0. 1% TFA. It was purified by flash chroma- 
tography using a medium pressure ODS reversed-phase column eluted with 5% acetonitrile/H 2 O-0. 1 % TFA. This yield- 
ed 180 mg (15%) of the titled compound in >97% purity. 

Physical Data: 

M.F.: C 22 H 37 N 7 O s S 2 
M.W.: 591.698 

FAB: (M+H)+ at 592.3, (M-H)- at 591 

AAA: Asp (1.00), Gly (1.13), Lys (1.09), Cys (2.25) 

Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), R^O.38 

2. HPLC: Vydac 218 TP ODS column, 4.6mm x 25cm, detection at 220 nm. 

Isocratic: 5% acetonitrile/H 2 O-0.1% TFA, k'=3.5 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 0-50% A during 15 min. k'-2.9 
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Example 13 

Preparation of N a >Ac-CvclofS.S)Cvs-HAfq-Glv-Asp-Pen-NHo : 



To a solution of O-methyiisourea hydrogen sulfate (290 mg, 1 .7 mmol) in 2.5 M solution NaOH pH adjusted to 11 
was added the peptide, N*-Ac-Cys-Lys-Gly-Asp-Pen-NIH 2 (100 mg, O.l7mmol). After standing overnight at room tenv 

^^ r V^tl e f CtIOn miXtUfe WaS PaSSed thrOU9h an Amberlite ® XAD-2 column, and eluted with 50% acetonitrile/ 
2 ? WaS P d by flaSh chromat °9 ra P h y using a medium pressure ODS reversed-phase column eluted 

with 10% acetonitnle/H 2 O-0.l% TFA to provide 40 mg (37%) of the titled peptide in 95% purity. 



Physical Data: 



MR: C 23 H 39 N 9 O s S 2 
M.W.: 633.74 
is FAB: (M+H) + at 634.2, (M-H)- at 632.3 

AAA: Asp (1.00), Gly (1.16), Cys (2.45) 
Peptide content: 68.9% 



Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), R P 0.44 

(B:W:l:C, 65:20:15:3), R F 0.19 

2. HPLC: Vydac 218 TP ODS column, 4.5mm x 25cm, detection at 220 nm. 

Isocratic: 4% acetonitrile/ H 2 O-0. 1 % TFA, k'=2.0 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 0-50% A during 15 min. k'=3.2 
Example 14 

Preparation of N«-Ac-Cvclo(S.S)Cvs-MeArg-Glv-Asp-Pen-NH ^ 

The protected peptide-resin intermediate, N^Ac-Cys(SEt).MeAr 9 (Tos)-Gly-Asp(OBzl)-Pen(4-MB2l)-MBHA was 
prepared, cleaved, cyclized and isolated in the same manner as Example 1 on 1 .0 mmol scale. It was purified by'flash 
chromatography using a medium pressure ODS reversed-phase column eluted with 5% acetonitrile/hUO-0 1% TFA 
to provide 209 mg (35%), of the titled compound in 95% purity. 

Physical Data : 



M.F.: C 23 H 39 N 9 O s S 2 
M.W.: 633.738 
4 ° FAB: (M+H) + at 634.7 

AAA: Asp (1.00), Gly (0.98), Cys (1.06) 
Peptide content: 66% 



Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), R P 0.62 

(B:A:W:P, 15:5:10:10), R^O.39 

2. HPLC: Altex Uftrasphere® ODS, 4.5mm x 25cm, detection at 220 nm. 

Isocratic: 5% acetonitrile/H 2 O-0.1% TFA, k'=2.39 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 5-50% A during 20 min. r k'=4.16 
Reference Example 

Preparation of N a -Ac-Arq-Glv-Aso-Ser-NHEt 

a) Preparation of Boc-SerYBzl)-NHEt 

To a solution of Boc-Ser(Bzl), (6.0 gm, 20.3 mmol) and N-methylmorpholine, 2.3 mL. (20.9 mmol) in 50 ml_ of 
THF, was added isobutylchloroformate (2.7 mL, 20.8 mmol), at -1 5°C. The solution was stirred for a few minutes, 
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and gaseous ethylamine was bubbled through the mixture. The mixture was allowed to stir at -15°C for 30 min It 
was then filtered and the filtrate was concentrated to dryness. The resulting residue was dissoked in ethyl acetate 
br^p mn tk $ washed , succes ^ e| y w *h 1 M HCI (2x50 mL), water (50 mL). 10% Na 2 C0 3 (2x5C mL), and 
brine (50 mL). The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated to yield 6 0 
gm of a white powder. The structure was supported by NMR data. 

b) Preparation of Boc-Asp(OBzn-Ser(Bzl)-NHEt 
The Boc protecting group of the compound of (a) was deprotected by anhydrous TFA (10 mUqm) at room 

temperature for 40 min. The TFA was removed, and the residual TFA was determined by weight Using the pro- 

m? 12( f tit,8d diPePt,dS W3S PreparGd fr ° m Boc - As P(°B^) (5-82 g, 18 mmol),Boc Ser(Bzl) 

(10 4 9' 18 mmo '). N-methylmorpholine (8 mL, 73 mmol) and isobutylchloroformate (2 4 mL 18 mmoh to 
give 8.81 g of glassy material. The structure was supported by NMR. ' 

c) Preparation of Boc-Asp-SerfBzlVNHEt 

To a solution of 4.0 g of (b) in ethyl acetate (100 mL), and methanol (25 mL) was added 5% Pd/BaSO (2 0 

2^2 TTTrt T h y dr °9 eno, y zed on the P ™ shaker ** 30 min. under 45 psi of hydrogen. The mixture was 
filtered, and the filtrate was concentrated to 3.18 g of a white glassy material. Structure was supported by NMR 

d) Preparation of Boc-Asp (Obenzvl-resin)-Ser(Bzn-NHEt y 
The compound of (c) (1.31 g, 3 mmol) was coupled to a hydroxymethyl resin (1% cross linked 1 o 1 mmoh 

using 4-pyrolidinopyridine (.15 g, 1 mmol) and DCC (620 mg, 3 mm) in methylene chloride ' 

e) Preparation of Ac-Arq-Glv-Asp -Ser -NHEt 

T , h6 nlf e " reSin inte ™ e diate, Ac.Arg-Gly-Asp(OBzl-resin)-Ser(Bzl)-NHEt, was prepared from the com- 
pound of (d) by sequential coupling of Boc-Gly and Boc-Arg(Tos) and was cleaved from the resin and deprotected 
as described in Example 1 . The peptide was purified by flash chromatography using a reversed-phase ODS silica 
column eluted with 5% acetonitrile/H 2 O-0. 1 % TFA to give 1 73 mg in >95% purity. 

25 Physical Data: 

M.F.: C 19 Hg4N 8 0 8 
M.W.: 502.53 
FAB: (M+H) + 503.0 
30 AAA: Asp (1 .08), Gly (1 .00), Ser (1 .02), Arg (1 .07) 

Peptide Content: 76.36% 

Chromatography Data: 

35 1. TLC: (B:A:W:E, 1:1:1:1), R^.38 

(B:W:IP:CA, 6.5:2:1. 5:.3), R^.08 
2. HPLC: Vydac 218 TP ODS, 4.6mm x 25cm ( detection at 220 nM. 

Isocrattc: 5% acetonitrile/H 2 0- 1% TFA, k'=.4 

40 Gradient: A: acetonitrile, B: H 2 0-.1% TFA, 0-10% A during 10 min, k'=3.5. 

Using the same procedure, subsisting di-n-butylamine for ethylamine gives N a -Ac-Arg-Gly-Asp-N(C 4 H 9 ) 2 . 
Example 1 5 

Preparation of N<*-Ac-CvclofS.S)Cvs-ArQ-GlY-Asp-Pen-NHEt: 
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a) Preparation of Boc-Pen(4-MBzl)-NHEr 

The titled protected amino acid was prepared in the same manner as in Reference Example (a) using Boc- 



50 Pen(4-MBzl) 



b) Preparation of Fmoc- Asp(O-tBut) Pen(4-MBzh-NHEt: 

The titled compound was prepared according to the procedure of Reference Example (b). 

c) Preparation of Fmo c-Asp(Q-benzyl-resin)-Pen(4-MBzn-NHEt: 

The Boc protecting group of the compound of Example 1 5(b) was deprotected by stirring with anhydrous TFA 
at room temperature for 40 min. The TFA was removed, and the residual TFA was determined by weight The 
resulting res.due was recrystallized from EtOAc/Hexane to provide 1.38 g (2.5 mmol) of the TFA salt It was then 
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C Tnr r°,o ^ 6rOX ^ eX ^ resin < 1 % cross ,ink ^ 1 -82 g, 1 .0 mmol), using 4-pyroiidinopyridine (catalytic amount) 
and DCC (2.5 mmol) in methylene chloride. 

d) Preparation of N« Ac-Cvclo(S.SlCys-ArQ-Glv-Asp-Pen-NHEt: 

The protected peptide-resin intermediate, N^Ac-Cys(SEt)-Arg(Tos).GIy-As P (0-Bzl-resin)-Pen-NHEt was 
prepared from the compound of Example 15(c) by sequential, coupling of Boc-Gly, Boc-Arg(Tos) Boc-Cys(SEt) 
and acetylation after deprotection of the Fmoc group by 20% piperidine in DMF. It was then cleaved cyclized and 
.solated similar to Example 1. The peptide was purified by flash chromatography using a medium pressure ODS 
reversed-phase column eluted with 15% acezonitrile/H 2 O-0.1% TFA, to provide 307 mg (48%) in 97% purity. 

Physical Data: 



M.F.: C 24 H 41 N 9 O s S 2 
M.W.; 647.77 
is FAB: (M+H) + at 648.3, (M-H)- at 646.7 

AAA: Asp (1.00), Gly (1.04), Arg (1.03) 
Peptide content: 69.5% 

Chromatography Data: 

20 

1. TLC: (B:A:W:E, 1:1:1:1), R P 0.53 

(B:W:I:C, 65:20:15:3), R F 0.16 

2. HPLC: Vydac 218 TP ODS column, 4.5mm x 25cm, detection at 220 nm. 

Isocratic: 9% acetonitrile/H20-0.1% TFA, k'=1.6 
25 Gradient: A: acetonitrile, B: H 2 O~0.1% TFA, 0-50% A during 15 min. k'=3.9 

Example 16 



Preparation of N a -Ac-Cvclo(S,S)Cvs-D-ArQ-Glv-Asp-Pen-NHo : 

The protected peptide-resin intermediate, N«-Ac-Cys(SEt)-D-Arg(Tos)-Gly-Asp(OBzl)-Pen(4-MBzl)-MBHA was 
prepared, cleaved, cyclized and isolated in the same manner as Example 1 on 1.00 mmol scale It was purified by 
flash chromatography using a medium pressure ODS reversed-phase column eluted with 6% acetonitrile/HoO-O 1% 
TFA, to provide 300 mg (50%) of the titled compound in 95% purity. 

Physical Data: 



M.F.: C 22 H 37 N 9 O a S 2 
M.W.: 619.73 

FAB: (M+H) + at 620.4, (M-H)* at 61 9 

AAA: Asp (1.00), Gly (1.03), Cys (2.42), Arg (1.01) Peptide content: 71.1% 
Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), R F 0.31 

(B:A:W:P, 15:5:10:10), R P 0.54 
2. HPLC: Altex Ultrasphere® ODS 4.5mm x 25cm, detection at 220 nm. 

Isocratic: 6% acetonitrile/H 2 0-0.1% TFA, k'-5.2 
Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 5-50% A during 20 min. k'=3.9 

Example 17 
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Preparation of Ntt-Ac-Cyclo(S,S)Cvs-MeAra-Gly-Asp-Tyr-NH o: 

The protected peptide-resin intermediate, N«-Ac-Cys(SEt)-MeArg(Tos)-Gly-Asp(OBzl)-Tyr(BrZ)-Cys(4-MBzl)-MB- 
HA, was prepared, cleaved, cyclized and isolated in the same manner as Example 1 on 1 .0 mmol scale It was purified 
by flash chromatography using a medium pressure ODS reversed-phase column eluted with 11% acetonitrile/H 2 0- 
0.1% TFA, to provide 350 mg (45%) of the titled compound. It was further purified by Sephadex® G-15 gel filtration 
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using 0.2M acetic acid as eluent to provide the titled peptide in 95% purity. 
Physical Data: 

M.F.:c 30 H^N^O^Sa 
M.W.: 768.27 

FAB: (M+H)+ at 769.3, (M-H)- at 767.8 

AAA: Asp (1.00), Gly (1.00), Cys (1.91), Tyr (1.02) 

Peptide content: 82.75 

Chromatography Data: 



1. TLC: (B:A:W:E, 1:1:1:1), R F 0.65 
(B:A:W:P, 15:5:10;10), R F 0.78 
™ 2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nm 

Isocratic: 9% acetonitrile/H 2 O-0.1% TFA, k'=6 4 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 5-50% A during 20 min k'=5.5 



Example 18 

Preparation of N^Ac-CvclofS [ S)Pen-MeArq-rA|y-AsD.Pen-NK 



us.ng 0.2M acet.c acid as eluent. to provide the titled peptide in 95% purity. s *Phadex® 6-1 5 gel filtration 



Physical Data: 

30 

M.F.: C 25 H 43 N 9 O e S 2 
M.W.: 661.27 

FAB: (M+H)+ at 662.3, (M-H)' at 660. 1 
AAA: Asp (1.00), Gly (1.03) 
35 Peptide content: 43.7% 

Chromatography Data: 

1. TLC: (B:A:W:E, 1:1:1:1), R^o.6 
40 ■ (B;A:W:P, 15:5:10:10), R P 0.56 

2. HPLC: Altex Ultrasphere® ODS, 4.5mm x 25cm, detection at 220 nm 
Isocratic: 1 0% acetonitrile/H 2 O-0. 1 % TFA, k'=4 4 

Gradient: A: acetonitrile, B: H 2 O-0.1% TFA, 1-50% A during 20 min. k'=6.8 
45 Example 19 

Preparation of Na-Ar.r.yn ofs.SPen-Arq-r.ty.Asp-Cvs-NH ^ 



the titled peptide in 95% S Sephadex ® 5 9 el «t«t»n us.ng 0.2M acetic acid solution as eluent, to provide 



the titled peptide in 95% purity, 
55 Physical Data: 

M.F.;C 22 H 37 N 9 O s S 2 
M.W.: 619.22 
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FAB: (M+H) + at 620.2, (M-H)- at 618 9 
AAA: Asp (1.00), Gly (1 .07), Arg (0.85) 
Peptide content: 62.4% 

Chromatography Data- 
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1TLC:(B:A:W:E, 1:1:1:1), R p0 61 

(B:A:W:P, 15:5:10:10), R p0 69 
2. HPLC: Altex Ultrasphere® ODS 4 5mm * w . • 

isocratic: 3% ^WUH^^^L at 220 ™ 

Gradient: A: acetonitrile, B H,O-0 i«/ tfa i snc * . 

<=■ n 2 u o.l /. TFA, 1-50% A during 20 min., k'=5.8 

Example ?n 

Preparation of N n -A<7- rw^/o c r .,. n . 

The protected peptide-resin intermediate N«-Ac-C VS fSFtm a rr , 

95% purity. 0-15 « Oration using 0. 2M acetic acid as ^^S^Si 
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Physical Dma- 

M F -'C 23 H3eN 10 O 10 S 2 
M.W.: 678.22 



30 



35 



40 



45 



FAB: (M+H) + at 679.2, (M-H)* at 677 2 

Ser <°*>. CVS i*-0*. Arg (1.21) 

Chrom atography Hata- 

1TLC:(B:A:W:E,1;i:i; 1)(Rf047 
(B:A:W:P t 15:5:10:10), Ft p0 62 
2. HPLC: Altex Ultrasphere® ODS, 4 5mm y h ♦ ♦ 

G s r tic ; f acet °"« ri '^ 2 o o.irTFAS? ,ec,,on at 220 nm - 

«r-nt A: acelon^e, B: H 2 O- 0 , % TFA, 1 -50 % A during 20 min, ,_-,3 
Example P1 

Preparation of Na.y.p vr , n <^ rwo ^ . 

^^y cf OfS^)Cys-Sar-Arq -r,i y .A T Rrn ^ 



50 



Physical Data- 

^■:C 25 H 42 N 10 O 9 S 2 
M.W: 690.26 



55 



FAB: (M + H)» at 691.2, (M-H)- at 669 
^•: rt Asp ( 10 °)' G| y(1.U), Arg (1.04, 
Peptide content: 78.8% 
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20 



25 



30. 



35 



1-TLC: (BAWf, Rp0 53 

(B:A:W:P, 15:5:10:10), R^o 67 
2. HPLC: Altex Ultrasphere® ODS 4 5mm x p^~ ^ . 

isocratic: 7% ac e ,on rt ri,e/H 2 oi ^ f*** * 220 ™ 

Gradient: A: acetonitrile, B. H 2 O-0.io /o ^ i * A w . 

2 hA, -50% A during 20 min., k-=6 5 

Example pp 

compound. It wa7p Un £d ft S °l ^T'" 9 ^ ac ^tnle/H 2 0 0 X TFA to ^ m was elutS 

in 95% purity. """^ by Se P had «® °-1 5 ge, filtration using^M at* ac^el^ 80 ^ (4?%) ° f ,he *»" 

acid as eluent to provide the titled peptide 

Chroma tography Data- 

1-TLC: (B.A.W.E, 1:i ;1:1) , Rf=049 

(B:A:W:R 15:5:10:10), R p o 45 
2. HPLC: Aitex Ultrasphere® ODS 4 5mm v * 

-socratic. 3% ace.onitr„e/H 2 5i^ f ^p f^ 0 " 31 220 ™- 
Gradient: A: acetonitrile, B^O-C *% tfJ fL, A H . 

2 i i-A, 1 -50% A during 20 min., k"=5 0 

Example PA 

ciJS SJSiJJE^ MBHA 

column using 9% acetonitrile/H^O o i^TP?? 33 EXamp,e 1 ° n 1 0 scale T^e oectil ^ ' 
Sephadex® G-15 ge, fixation ufig 0 2M 2e ! aT* 59 ° " 9 {8?%) ° f the ^ P^^ fr0m th * 

9 * 2M aCetlC ac,d as e,u ^t to provide the title peptSe in ' PUnfied by 

Physical Data- P P n 95 /o P ur,T y- 
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Physical Data- 

M-F.:C 28 H 4S N 9 0 8 S 2 
M.W.; 675.82 
FAB; (M+H)+ at 676.4 
AAA: Asp (1.00), Gly (1.12) 
Peptide content: 51 .77% 

Chromatography Data- 



so 



55 



1-TLC: (B:A:W:E,1:i;i; 1)Rp0 45 
MHLC. Altex Ultrasoherpfl?) rino >. ^ 

.Example 

Preparation n f Nft-Ac-Cvrfnr-c ov« 

^^^ ^eArQ-Glv.A. n-P^-K.^. 

atent 4,687,758. The peptide was eluted from the 
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column usinq 7% acetonitrilp/H nmoy T ca * 
Example 25 

5 

Preparation of m^-i^c e) ^ s . Abu . Arr] . ni] ,^ r _ D „ ^ 

The protected peptide-resin intermediate N«-Ac-Cvsr<?Pn Ah., a ,t , . 
prepared, cleaved, cyclized. and isolated i "he sam r2n ne ? £ ^ ^^; Ar 9 ^^"y-AspCOBzD-Penf^MBzD.MBHA, is 

o tography using a medium pressure CDS, reve«S^^ u " fh ! * purified b * flash chro ™- 

Substitutino Boc-fEt lAm w <w , t ever i sea P nase column to yield the titled compound 

Example 26 

Preparation of N».Ac-Cvcb,S Si n Y - M eAf 0 ^lv.A^ .n y ..nnu 
a) Preparation ot H,N-Aso(Q. bP .n 7 .u. % m) ^ u . MoR ^ n ^ 

and !SS2255SS^^ " D ^ 3 ^lents - 1 -HOST 

with ethyl acetate and filtered. The mJ^Sltlu^ S °™ "> and the residue is triturated 

layer is dried over magnesium sulfate filtered and the SL t * ^ bicarbonate ^ "ater. The organic 
purified by silica gel chromatography ° * fem ° Ved in Vacuo ' The Protected dipeptide is further 

is — a, 0. for , h, and the so,ven, 

layer is dried briefly over MgS04. F.•|t«ion1S^^^^^?■ T « ^ ^ With W3,er and the ° r 9 a ™ 

The free carboxylic acid of the 6fapJ^™Mto££^,?, " Fmoc - As P- c ^-MB 2 l)-OMe. 
forth by Gsin et a... Heiv. Chim. Acta 56 1^76 T^T^^T! h !T ^ ^ Sa,t me,hod as se « 
in OMP ( 3 x to min, The resin is washed thret ^^^^^~Z^r^ 

b) Preparation of Na-Acetvl-^wg ^■MeA«sr,h,. A c p ^ r .^u j 

soc^sS:^ 

purified using reversed phase hplc * US ' n9 ,he P rocedu ^ of Example 1 . The titled peptide is 

Example 27 

Preparation of No-Actv^^* «i r r .M aAfn . fth> . A . p ^ klue . 

a) Preparation of H-M .Cy S (4-MBzK-NHFt 

adde^i:;^ °° «* 1 volume of ethyl amine (preceded to 0, is 

to 1 0-C. vented and the solvent* removT r*™™^™ Iem P erat "^ for eight days. The reaction is recooled 

Preparation of H.N-As P fO-b ft n7 Y ,T 0 c; n) . CvsfA , MRy » . MHC) 
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Preparation of N^Ac-Cvclof a.S ) Cvs-MflArq-Riy-Aap-Cva-NHFt 



is purified using reversed phase hplc. H'^euure ot txampie 1 . The titled pentapeptide 

Employing the same procedure, except substituting isopropyl amine for ethvfaminp *nd k*«- ■ .w 
with Boc-Pen(4-MBz.)-OCH 3 , yields N^yc^ the P™*"» 

3 7* 



Example 28 



Substituting the appropriate protected amino acids in the above synthetic seauencea , 
Example 1 9 yields the following cyclic peptides as follows: sequences according to 



Example 1 or 



a) N^Ac-CyclofS.SJ-Cys-MeArg-Gly-Asp-Cys-NH,- 

b) N«-Ac-Cyclo(S,S)-Cys-HArg-Gly-Asp-Cys-NH 2 ' 

c) N a -Ac-Cyclo(S,S)-D,L-APmp-Arg-MeArg-Gly-Asp-Pen-NH 2 - 

d) N a -Ac-Cyclo(S,S)-Cys-MeArg-Arg-Gly-Asp-Cys-NH5 

e) N<*-Ac-Cyclo(S,S)-Pen-Pro-Arg-Gly-Asp-Cys-NH 2 ; 

f) Cyclo(S,S)-Mpr-Arg^(Et 2 )Ar g -Gly-Asp-(4--Ci)Phe-D,L-APmp-NH, 
20 g) N a -Ac-Cyclo(S,S)-Pen-Ala-MeArg-Gly-Asp-Trp-Cys-NH 2 

h) N«-Ac-Cyclo(S,S)-Cys-HArg-Arg-Gly-Asp-Ala-Cys-NH 2 - 

i) N«-Ac-Cyclo(S,S)-Cys-MeArg-Gly-Asp-{Me)Thr-Cys-NH' 2 - 

J) No-Ac-Cyclo(S,S)-Cys-HArg-Gly-Asp-(Et)Tyr-D, L-APmp-NHy 
k) N 0 -Ac-Cyclo(S,S)-D,L-APmp-Arg-Gly-Asp-Leu-Cys.NH !) - 
« I) N a -Ac-Cyclo(S,S)-Cys-Arg-Gly-Asp-His-Pen-NH 2 ; and 

m) Cyclo(S,S)-Mpr-Arg-Gly-Asp-(Me)Ser-Cys-NH 2 .' 

Example 29 

30 Preparation of Cyclo(S.S) Cys-MeAro-Gly-Asp-Pen-NhU 

Using the method of Example 14. except omitting the acetylation step, the titled compound is prepared. 
Example 30 

35 

Preparation of N«-Phr.n-r. y C to(S.S) Cys-M^ro-Glv-Aso .p^.nh. 

at JSZZ^^ methy ' ene Chl ° ride - "~ triethyiamine (1 mmo.) 

<o is diluted wrth ice water'i Sylen ^S.onde ■" * ^ tem » era,ure - ™« 3 hrs. the reacts 

bicarbonate, and dried oTer MqSO ?h« Svl fi ° rgan IC t la j' er ' s se P arat9d . ^shed with water and 5% sodium 
pressure ODS reversed^fo^ ^ " tographed on a medium 

MeA^Gt t A;p Sa pTn e N P H? dUre ' SUbS,itU,in9 Pr ° VideS ^CH 2 CO-Cyc to (S,S)Cys- 

45 

.Example 31 

* 

Preparation of Cycln fS.S) Cvs-MeArq-Glv-Asp -Pgn-ni-i 

Using the procedure of Example 1 Boc-AsofOBzH &x JL £T m A ,t ^ * !° 9 ' 3 mmol) meth y |ene ch| o^e. 
ed treated with HF and cyclized to pZX2!TJX^ ^ "* 

ss Example 32 

Using the methods of synthesis described in detail above, the following compounds are produced: 



27 



10 



15 



20 



25 



30 



35 



EP0 341 915 B1 

a) N» -Ac-Cyclo(S,S)-Cys-(a-Et)HArg-Gly-Asp-Cys-NH,- 

b) N^-Ac-CycMS.SJ-Cys-fa-BzlJArg-Gly-Asp-Pen-NH, 

c) N«-Ac-Cyclo(S,S)-D,L-APmp-MeArg-Gly-Asp-Trp-Cys-NH, ■ 

d) N^Ac-CycMS.SJ-Pen-D-HArg-Gly-Asp-D-Tyr-Cys-NH, • ' 

e) Na-Ac-Cyclo(S,S)-Pen-D-(a-Et)Arg-Gl y -As P -(Et)Ser-Cys.NH, 

f) N«-Ac-Cyclo(S,S)-Cys-D-MeArg-Gly-Asp.D-Phe-C yS -NH, • 

g) N 0 -Ac-Cyclo(S,S)-Cys-D-(a-Et)Arg-Arg-Gly-Asp-D-Cys-NH, ■ 

h) Cyclo(S,S)-Mpr-D-(a-Me)His-Arg-Gl y -Asp-Cys-NH, ' 

i) Cyclo(S,S)-Pmp-D-Ala-MeArg-Gly-Asp-Pen-NH 2 - 

j) N«-Ac-Cyclo(S,S)-P e n.(a.Me,Et 2 )Arg.MeArg-Gly-Asp-Cys-NH, • 

k) N^-HCO-CyclofS.SJ-Cys-fa-MeJAIa-Arg-Gly-Asp-dvlelPen-CvI-NH • 

I) N«-Ac-Cyclo(S,S)-Cys-(Me 2 )A^-M e Arg Gly Asp Cys NhT * 

m)N«-Ac-Cyclo(S,S)-Cys-(a-Et)Gly-HArg-Gly-Asp-D-Cys-NH, 

n) N«-Ac-Cyclo(S,S)-D-Cy S -His-(a.Me)HArg-Gly-As P -Cys-NHy and 

o) N "- Ac -Cyclo(S,S)-D-Pen-(a-Me)Abu-Arg-Gly-Asp^D-P^rvNH- 

Example 33 

Parenter al Dosage Unit Comp osition 

for intravenous or intramuscular injection The. rin«. 0 io , h k J . " ,on or ^ ml of 5 f « dextrose in water (D5W) 
dilution may be made by ^^ZxlZZ^t^T" "T** * VOlume - Subsequen 

a metered dose may be added to moZfmSZn LmLr h d0Sa9e K Unrt l ° an ° ,hef VOlume of D5W injection, or 
or other injection-infusion system mech ™ tor d.spensmg the drug, as in a bottle or bag for IV drip infusion 

Example 34 

Oral Dosage Unit Composition 
Example 35 
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Oral Dosage Unit Composition 



Claims 

50 1. A compound of the formula (II); 

S 

55 | 



X " z l" (A ' ) m -B ' -Gly-Asp- (C ' ) n - Z 2 -Y 
(II) 
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wherein: 



««.-«, « »a,i, e ,„.«.X '° m ^ ^ ^ A* c* Ab , Lys „ „ a _ R . 

" « — "» *» (EUA, LysoranoR" h * 

C* is a D or L „*,o acid cfcosa, , r0 „ T „ , ., llT ' S " 0 *""" M <""»»• 

Y is NR, R 2 or OR 3 ; substituted derivative thereof; 

R, and Ffe are each independently H Alk or/rn, D u 

R3 » A.k or (CH 2)p Ph or, when B is ^ )A 

xtCsS?^ 9 ' R3 ^ a ' tema '^ (Et2)Ar9 ' ° r - Privative o, Arg , HArg, 

R 4 's H or Aik; 

R R5 ^ k : k Ph H c C H°, AlkCO ' PhCH ^ rPh ' C H 2 ),CO; 
Z, is a D. or L-isomer of Cys, Pen or APmp- 

7m anS" ^ L ' iSOmSr ° f CyS ' Pen 0r APmp- 

S'is 0 " 2 n or r 3 ' ndePendently ° ° r 1; ^ 
wherein Alk is C w alkyl; 

or a pharmaceutical^ acceptable salt thereof. 

A compound according to da.Vn , or2in M A , ^ ^ ^ ^ 

A compound according to any one of c.ims , - 5 in which g. „ MeAfg 
A compound according to claim 1 which is 



N«-Ac-Cyclo(S, SJCys-MeArg-Gly-Asp Cvs NH 
Cyc^S,S)Mpr-MeArg-G 1 y-As P -P^H 2 y H2 ' 

Sclo s ! ^^^^'V-Asp-D-Pen-NH,; 

N*-* SeinK ^ S - MeAr 9- G V-Asp-Pen-NH 2 ; 
I A ^ yC0(S ' S)C y s - Ar 9-Gly-Asp-P en -NHEt 

Ac.Cyclo(S,S)Cy S .D-Arg.G,y.A S p.s er .Cy S .NH 2 ; 
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o ■ a ACCyCl0(S ' S ) C y s -MeAr9-Gly-Asp.Pen- NH , 
» ' - KTSKSS: r— - »• ^ as defined 

.. i w, «, . base ,„ wltaa% proBc , M coiwm ^ ffi> ^ 

S-T* 

, S-T2 
^-Zl-fA'J^B.-Gly-Asp-fC.Jn- Z 2 _r y<] 



35 
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wherein 



H. removing any protecting grouos and « „„ 



S-H 

45 j S-H 

I 



X - Zl - ( A . ) m - B • -Gly-Asp - (C ■ ) n - Z 2 - [ y. j 

wherein, 

X2i,A',B-, C ',2 2 ,[Y"],mandn 



are as defined above; and 
«• removing any protecting grouos and if 

'"• **** * «^SST B PepWe <™ *• -n; and 

55 1 4. A compound of the formula: 
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S-T 1 

S-T2 

X - Z l-( A ')m-B'-Gly- As p-(c-) n - Z 2 - [Y .j 

wherein 

15. A kit which comprises in c Pn2 r-,t« - * ■ 

Patentanepruche 

1. Verbindung der Formel (II) : 



v I 

X- Zl-(A') m -B , -Gly-Asp-(C' ) n - z 2 -Y (II > 



in der 



l^^L^ZT^ZZ^ **** * «* * Lys . h 

W 



W ein Halogenatom oder Alk bedeutet 
NR i ^2 Oder OR 3 bedeutet; 



R 4 H oder Alk bedeutet" 

wobe, Alk einen C^-Alkyirest darstellt; 
oder ein pharmazeutisch vertragliches Salz davon. 
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2. Verbindung nach Anspruch wobej c , (Me)Ser ^ ^ ^ ^ ^ 

3. Verbindung nach Anspruch 1 oder 2, wobei A 1 Gfy Oder Arg bedeu.et. 

S- Verbindung nac h einem der AnsprOche 1 bis 4, wobei sowoh, m a,s auch „ den Wort 0 haben 
" 6. Verbindung nach einem der Anspruche 1 bis 5, wobei B' MeArg ist. 
7. Verbindung nach Anspruch 1, namlich: 

is M!; AC ; CyCl0(S ' S)C y s - MeAr 9-G'y-Asp-Ser-Cys-NH,' 
Na-Ac-CyclofS.S) Cys-Arg-Gly-Asp-(D L) APmD-NH 
N«-Ac.Cyclo(S,S) Cys-Arg-GV-As IL -CyT-^ 2 ' 
Cyclo(S,S)M P r-Arg-Gly.As P -Ser-Cy S -NH, 2 ' 
N«-Ac.C y clo(S,S)Cys-MeArg-Gly-Asp-Se'-Pen-NH ? - 

CyctofS.SJMpr-MeArg-Gly-Asp-Ser-Cys-NH^ 
N'-Ac-Cyclo (S,S)Cys-MeArg-Gly.Asp-Cys-NHv 
Cyclo(S,S)M P r-MeArg-Gly-Asp-Pen-NH, 
N«-Ac.Cyclo(S.S)Cy S -Arg-Gly-As P -Pen-NH 2; 

^" AC "^ CO(S ' S)Cys - Ar9 - Gly - As P- D - Pe "-NH 2 ; 
Na-Ac-Cyclo(S,S)Cy S -Lys-Gly-As P -Pen-NH 2 ; 

N«-Ac-Cyc o (S,S)Cys-HArg-Gly-A Sp -Pen-NH 2 - 
Na-Ac-C y clo(S,S)C y s-MeArg.Gly-As P -Pen-NH:- 
1 ; AC ; CyCl ° ( S . S )Cys-Arg-Gly-As P -P en -NH Et 2, 
N-Ac-Cyclo(S,S)Cys.D-Arg.Gly.A Sp -P en -NH:- 
N«-Ac-Cyclo(S,S)Cy S -MeArg.G ly -Asp.Tyr-Cy S 2 NH,- 

m"' A C ^ yC0 / S ' S ) Pen -Arg-Gly-As P -Cys-NH 2 ; * 

N«-Ac-Cy C0 (S,S)Cys-D-Arg.Gly-As P -Ser-Cy S - N H 2 - 

N«-Ac-Cy C lo(S,S)Cys-Sar-Arg-Gly-Asp-Pen.NH! 
N«-Ac-Cyclo(S,S)Cy S -Arg-Gly-As P .Cys-NH 2 2 ' 

Natr?'! 0 !!'! )CyS - Af9(Et ^- Gly - As P- p ^ NH 2 ; oder 
N«-Ac.C y clo(S,S)Cys-D-MeArg.Gl y -As P -Pen-NH 2 ; 

oder ein pharmazeutisch vertragliches Salz davon. 
3- Verbindung nach Anspruch 7, namHch ^-Ac-Cyc,o(S,S)Cy S - MeArg . Gly . Asp . Pen . NH2 
a Verbindung nach einem der Ans P rOche 1 bis 8 2ur Verwendung ais Arzneimitte,. 

10 ' Pte^utci ve^TgTSrn^r 9 ' UmfaSSend ^ naCh A -Pruche , bis 6 und einen 
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" ^^^^^^^^^^ « 



a) 
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i. Cyclisierung einer gegebenenfalls geschutzten Verbindung der Formel 

S " Tl S-T2 
1 I 
X- Zi-tA'Jn.-B'-Gly-Asp-fOn- Z 2 -[V] 



in der 



J u C l X m " nd " Wie in Ans P™ch 1 definiert sind; 

,5 r r v .. Und ™ oder e,ne ersetzbare Gruppe darstellen; und 

S^SSSTS ei"fC amin " ° der M ^ ,ben ^ d ^- Oder y wie in Anspruch i 



b) 



oxidative Cyclisierung einer gegebenenfalls geschutzten Verbindung der Formel: 



25 



30 



S " H S-H 
' I 
X- Zi-(A'),n-B'-Gly-Asp-(C') n - Z 2 -[*-] 

in der 

B '' f ' I 2 ' fY " ] ' m Und n Wie V0rst9ner| d definiert sind und 
14. Verbindung der Formel: 



40 



S " Tl S-T2 
I 



45 



SO 



55 



X- Zl-{A' ) m -B'-Gly-Asp-{C') n - Z 2 -[Y"J 

in der 

i Zl H A 1 4 B '' C '' 22 ' m und n wie in A nspruch 1 definiert sind' 
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Revendications 

1. Compose de lormule (II) : 



S- 
I 



I 

X -Zl-(A') m -B"-Gly-Asp-( C ') n - z 2 -Y 
(II) 



dans laquelle 



ZTZZZZ Z^Z^Z 8ntre Ar9 ' ^ ^ <*• Abu, Lys. ou 

fSZ?X ° U L - am,n °- aCide Ch ° ISi Sn,re ^ ^ ^9, (EWAtb, Lys, o U un de ses derives 

1A/ — x _ _ _ ^ . 



W represente un halogene ou un groupe Alk • 
represente un groupe NR, R, ou OR, • 
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un der.e 4 B K5To Un f ^ "*» ^ ~ 

X represente un groupe R 4 R S N ou H ; 1 e ^ Ar9 ou ( Et 2) Ar 9. R 3 Peut representer en variante H ; 
R 4 represente H ou un groupe Alk • 

R'rZT^T " n 9r ° Upe Alk ' HCO ' AlkC °. PhCH 2 ou PhfCH,) CO • 
R represente un groupe Alk ou PhCH 2 <-n ( on 2 } (1 L,0 , 

2, represente un isomere D ou L de Cys, Pen ou APmp ■ 
^represente un isomere D ou L de Cys, Pen ou APmp ■' 

q. m et n sont mdependammem egaux a 0 ou 1 • et 
pestegalaO, 1, 2ou3; 

le groupe Alk representant un groupe alkyle en C, a C 4 ; 
ou un de ses selspharmaceutiquement acceptables. 
2 - Compose su,an, ,a revocation , , dans leque. * represente Ser, (Me) Ser, Thr, Tyr, P he , « ou Va, 
3. Compose su^an, te revendication , ou 2, dans lequel A' represente G.y ou Arg. 

4 ^^Z^£—° nS 1 * * *" B ' — HA,, ou un der.e a - 

«■ Compos, su,an, ,une que.conque des revendications 1 * 4 , dans .eque, m e, n sont ,n e, , u ,re Sgaux . o 
S. Compose su.ant ,,ne que.conque des revend^ns 1 4 5. dans ,e q ue, E, rep.sente un groupe MeAr, 
7. Compose suivant la revendication 1 , qui est le suivant : 

IT ; Ac ; Cy< : l0( ,f- s > c y 8 - Me A^ 

N°-Ac-Cclo (S,S)Cys-Arg-Gly-Asp-Ser-Cy S -NH, 
Cyclo(S,S)Mpr-Arg-Gly-Asp-Ser-Cy S -NH 2 
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N<*-Ac-Cyclo(S, S)Cy S -MeArg-Gly-Asp-'Ser-P en -NH • 

Cyclo(S,S)Mpr-MeArg-Gly-Asp-Ser-Cys-NH,- 

Nc-Ac-CyclofS.SJCys-MeArg-Gly-Asp-Cys-NH, 
Cyclo(S, SJMpr-MeArg-Gly-Asp-Pen-NH,. 
N«-Ac-Cclo (S, S)Cys-Arg-Gly-Asp-Pen-NH,- 

N"-Ac-Cyclo(S,S)C y s-Arg-Gly-A S p-D-Pen-NH 2 - 
N«-Ac-Cyclo(S,S)Cys-Lys-Gly-A Sp -P en -NH 2 - 
N«-Ac-Cyclo(S,S)Cy S -HArg-Gly-Asp-Pen-NH 2 - 
N«-Ac.Cy C lo(S,S)Cys-MeArg-Gly-Asp-Pen.NH'- 
N*-Ac-Cyclo(S, S)Cys-Arg-Gly-Asp-Pen-NHEt 

N«-Ac-Cyclo(S,S)Cy S -D-Arg.Gly-A S p-Pen-NH'- 
N«-Ac-Cyclo(S,S)Cy S -MeArg-Gly. A sp-Tyr-Cy S -NH,- 

N«-Ac-C y clo(S,S)Pan-MeArg-Gly-Asp-Psn-NH 2 
N«-Ac-Cyclo(S,S)P e n-Arg-Gly-As P .Cys-NH 2 ; 

N«-Ac-Cyclo(S,S)Cys-D-Arg-Gly-Asp-Ser-Cy S -NH 2 - 

^•Ac-Cyclo(S,S)Cys-Sar-Ar g -Gly-A Sp -Pen.NH 2 ■ * 

N«-Ac-Cyclo(S,S)Cys-Arg.G|y. As p-C y s-NH 2 ; * 

N«-Ac-Cyclo(S,S)Cys-Arg(E. 2 ).GIy.Asp.Pen-NH 2 ; ou 

N«-Ac-Cyclo(S,S)Cys-D-MeArg-Gly-Asp-Pen-NH 2 ; 

ou un des ses sels pharmaceutiquement acceptables. 
a) 

i. a cycliser avec una base un compose.. facultative™, protege, do formu,e : 



S-T* 

S-T 2 

X- Zl-<A') m -B'-Gly-A s p-( C .) n - Z 2 -(y-l 



clans laquelle 



S 5 T^'re^rLnfeJi H 2,? r ' P ° nd8nt aUX d ° fini,, '° nS SUivant ,a indication 1 
debenzhX^ ^*SS^SS? : * - ^.ech.oromethy.ioue, 

suivan. la reveodication 1 meth y , benzhydrylam l ne ou b,en un groupe Y repondant a la definition 
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"-aeliminern'irnportequelsgroupesprotecteurset sinecessaire an , 
1 . ' necessa,re . a diver le peptide de la resine 



ou 



10 



15 



S-H 

! S-H 
X -Zl-(A. )ln -B^Gl y -Asp- ( c.) n - 2 2 -fy-J 

dans laquelle 

*■ 2,. A', B', C, 2 2 . [V], m e » n repondent aux definitions precipes ; 



et 



20 



14. Compost de formule : 



25 



30 



, S-T2 



dans laquelle 
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16. Kit suivant la revendication 1 5 da 



50 



55 
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tPA Concentration (ng/ml) 



1000 



Figure 1 
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Blood 

a) 



Phasic LCX 
flood Flow 

b) 



«e«n LCX 

**°od Flow - 

c) 



Ac-RGOS-.YH 2 



I Ac-RGDS^NH, OFF 
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Me an LCX Blood 
F1 °v (ml/Bin) 



a) 



Mean UX Blood 
F1 ° w (al/min) 



mM 0.0*5 *i /mln £ 



bj 

"fan LCX Blood 



C) 



AC-RCDS-NH2 OFF 




^0 ^ 0.026 m i/ rain itC> ^ 



AC-RCDS-.VK 2 OFF 




Ac-RCDS-NH 



Ac-RCDS-NH, OFF 




figure 3 
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